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F-105 Rocket Firing 



Nuclear Engine for Rocket Vehicle Application —the 
key to future exploration of outer space, at ranges 
far beyond the reach of even the most sophisticated 
conventional propulsion system. NERVA is part of 
the ROVER program, which calls for deep space 
probes powered by a nuclear upper stage, using the 
liquid-rocket-powered Saturn as booster. Aerojet is 
responsible for overall NERVA design and research 
and development of components, and the Astro- 
nuclear Division of Westinghouse Electric for the 
nuclear reactor, which is based upon the Kiwi-B 
reactor work conducted at the Atomic Energy Com- 
mission’s Los Alamos Scientific Laboratory. The 
Space Nuclear Propulsion Office, jointly operated 
by AEC/NASA, has overall responsibility for the 
NERVA program. 

NERVA OPERATIONS Azusa, California 
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purposeful imagination.... in time 

The men of Aerospace apply the full resources of modern science and technology in a timely manner to achieve 
the continued advances in ballistic missile and space systems basic to national security. Their mission 
includes stimulating the flow of the most advanced scientific information and objectively planning the technical 
management programs necessary to generate superior systems in the shortest possible time, o Chartered exclusively to 
serve the United States Government in this effort and acting in partnership with the Air Force-science-industry team, 
the men of Aerospace contribute: advanced systems analysis and planning; theoretical and experimental 
research; general systems engineering and corresponding technical direction of programs. □ To aid in reducing the 
timetable of advanced systems, from concept through completed mission, more men with advanced degrees are 
needed at Aerospace Corporation, an equal opportunity employer. Dedicated interdisciplinary scientists and engineers 
who can contribute effectively are invited to contact Mr. George Herndon, Room 101, Aerospace Corporation, 
E O. Box 9S081, Los Angeles 45, California. □ Organized in the public 
interest and dedicated to providing objective leadership in the advancement 
and application of science and technology for the United States Government. 
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Valve seat molded of TEFLON FEP assures 
no-leak seal in automatic oxygen regulator 


An automatic-opening, continuous-flow regulator for 
emergency passenger oxygen service is used in such ci- 
vilian aircraft as the Douglas DC-8 and the Caravelle. 
In the critical valve assemblies of this unit, the sealing 
material is Du Pont Teflon FEP-fluorocarbon resin. 
The ability of the FEP resins to be molded in place and 
heat-bonded to the metal retainer results in a “no 
leak” unit. The compressibility of the FEP resins, even 
at extremely low temperatures, assures conformity to 
the mating metal parts and absolute sealing. 

This small but vital part of Teflon exemplifies the 
extra reliability and superior performance made pos- 


sible by the melt-processible FEP resins. Find out 
more about the design advantages of Teflon FEP 
resins for air-borne applications — in the forms of 
molded mechanical and electrical components, films, 
or long, continuous lengths of extruded wire and cable 
insulation. 

For more information write to: E. I. du Pont de 
Nemours & Co. (Inc.), Dept. AW-514, Room 2526T 
Nemours Building, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P. O. Box 
660, Montreal, Quebec. 


TEFLON’ 


Teflon is Du Pom's registered trademark for its family of 
fluorocarbon resins, fibers and film, including TFE ( lelrafiuoro - 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


AEROSPACE CALENDAR 


(Continued from page 5) 
une 4-7-1962 Nuclear Congress. Sutler 
Hilton Hotel, New York. N. Y. 
une 6-7— Symposium on SUndards for Fila- 
ment-Wound Reinforced Plastics, Naval 
Ordnance Laboratory, White Oak. Md. 
une 6-8— Eighth Annual Radar Symposium 
(classified secret). Institute of Science 
and Technology’s Radar Laboratory, Uni- 
versity of Michigan, Ann Arbor, 
une 7-9-Pacific Northwest MeUls Con- 
ference. Beniamin Franklin Hotel. Seattle. 
Wash. 

une 8-9-1 3th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc., Reading, Pa. 
unc 11-13-Sixth National Conference, 
National Aviation Education Council, 
Seattle, Wash. 

unc 13-15-Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle. Wash, 
une 17-22— Summer Cencral Meeting, 
American Institute of Electrical Engi- 
neers, Denver Hilton Hotel, Denver, Colo, 
une 18-19-Vacuum Metallurgy Confcr- 

York Unh'crsitv. New Yo'r'k, N. Y*' 
une I8-Aug. 10-Advanced Subject Matter 
Institute on Nuclear Rocket Propulsion, 
University of Florida, Gainesville. Fla. 
Sponsor: National Science Foundation, 
unc 19-21— 39th Meeting, Aviation Dis- 
tributors and Manufacturers Assn.. Am- 
bassador Hotel, Los Angeles, 
une 19-22-Sumnrer Meeting. Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel, Los Angeles, Calif, 
unc 20-22-Annual Convention, Airline 
Ground Transportation Assn.. Barclay 
Hotel, New York, N.Y. 
ine 24-29-Annual Meeting, American So- 
ciety for Testing and Materials, Starter 
Hilton Hotel, New York, N. Y. 
une 25-27-Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shoreham Hotel, Washington, 
une 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen, Den- 
mark. Sponsors: Technical University of 
Denmark: International Scientific Radio 

me 26-28— Aviation Conference, American 
Society of Mechanical Engineers. Univer- 
sity of Maryland. College Park, Md. 
une 26-28— 203rd National Meeting, Amer- 

of Alaska. Fairbanks. Alaska', 
me 26-29-Third International Symposium 
on Rarefied Cas Dynamics, University of 
Paris. Paris, France. Sponsors: AFOSR; 
ONR; NASA. (Open meeting.) 
unc 27-28— Ninth Annual Symposium on 
Computers and Data Processing by the 
University of Denver's Denver Research 
Institute, Elkhorn Lodge, Estes Park, 
une 27-29— Joint Automatic Control Con- 
ference. Institute of Radio Engineers, 
New York University, New York. N. Y. 
une 28-29— Fourth National Symposium on 
Radio Frequencv Interference, Institute 
of Radio Engineers, Town House, San 
Francisco, Calif. 

■ly 7-11— 16th Annual All-Woman Trans- 
(Confinued on page 9) 



Uf A U Tfl DRnV/inP control system. Sundstrand devel- 
ITAI IU rnUllUt oped the turbine driven CRYHOCYCLE 
APrECCnDV under 3 Air Force ^ s,ems Command contract. Pow- 
AUuCdOUn I ered by hydrogen and oxygen, the CRYHOCYCLE is 
DflWE D I U un ' l,ue in ,hat normally wasted heat from energy conversion 
rUVICIl 111 inefticiencies and even metabolic heat from the crew is re- 
QDAPE VP II in PC covered b y the coolant loop and returned 
Vfllvt TCnlvLCOtothe power cycle by interstage reheaters 
between each of the four stages ot a single-disc turbine. Sundstrand has also developed a 
multi-stage reciprocating version of the CRYHOCYCLE for low power levels. This concept 
results in specific fuel consumption economy which has not been achieved by any other dy- 
namic space power system. As a result fuel weight and volume are reduced. In addition, the 
CRYHOCYCLE operates at room temperature eliminating need for high temperature materi- 
als, solving wheel containment problems, and greatly improving inherent reliability and safety. 
Since the CRYHOCYCLE is independent of the environment, it is ideal tor Lunar missions. 
■ The CRYHOCYCLE is a sensible size, too. About the size ot a gasoline lawn mower motor, 
it can be used in pairs for maximum reliability. ■ Several versions of this space power system 
are being developed which will be suitable for missions of several weeks' duration ... at 
power levels from one kilowatt to 50 kilowatts. Both the turbine prime mover (shown) and 
the reciprocating machine have been publicly demonstrated to representatives of the aero- 
space industry and government service. ■ (A simple request on your business stationery and 
we will send you details concerning this and the other accessory space power systems which 
Sundstrand has under development.) ■ If you would like to work on the Sundstrand Engi- 
neering team in the development of practical solutions to challenging space power problems, 
write to: Personnel Director, 
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Executive closes important 
Puerto Rican sugar deal, traveling 
easily and swiftly between 
New York and San Juan via 


Powered by reliable 
turbojet engines and 
accessories precision-overhauled 
and tested by 


EASTERN 

AIR LINES Golden Falcon DC-8 


SOUTHWEST 

AIRMOTIVE COMPANY 


p-MO 

SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY AND FOR 
BUSINESS AVIATION - JET ENGINE OVERHAULS FOR THE MILITARY 


\||| V 

Southwest Airmotive Co. 

MAIN 1ET ENGINE PUNT: Love Field, Dallas B I FT ENGINE TEST FACILITY: Near 
Anton Carter Field fl SUPPLY DISTRIBUTION HQ: Dallas, San Antonio, Houston, 
Oklahoma City, Tulsa, St. Louis, Kansas City, and Denver 

SERVICE CITY, USA 
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(Continued from page 7) 
continental Air Race from Oakland. Calif., 
to Wilmington. Del. 

July 12-13— 12th General Assembly, NATO 
Advisory Croup for Aeronautical Research 
and Development. Paris. France. 

July 17-19— Lunar Missions Meeting, Ameri- 
can Rocket Society. Pick Carter and Slat, 
ler Hilton Hotels. Cleveland, Ohi 


National Soaring Championships. P.O. 
Box 997. Victorville, Calif. 

Aug. 8-10—1962 Standards laboratory Con- 
ference, National Bureau of Standards' 
Boulder Laboratories. Boulder. Colo, 

Ang. 10-11— Future of Manned Vehicles in 
Air and Space. Institute of the Aerospace 
Sciences. Olympic Hotel. Seattle. Wash. 
Aug. 13-16-Pacific Energy Conversion Con- 
ference. Fairmont Hotel. San Francisco. 
Aug. 14-16— Cryogenic Engineering Confer- 
ence, University of California of Los An- 
geles. Los Angeles, Calif. 


Confr 


. 15-17— Nucleai 

cncc. Monterey, Calif. ]< . ,. = 

Institute of the Aerospace Sciences; Amer- 
ican Rocket Society; American Nuclear 
Society. 

Ang. 19-25— Annual Meeting and Confer- 
ence. Airport Operators Council, Princess 
Kaiulani Hotel, Honolulu. Hawaii. 

Aug. 21-24— Western Electronics Show and 
Conference, Institute of Radio Engineers, 


ward Hotel, Anchorage, Alaska. 

Aug. 27-29— Symposium on Ballistic Missile 
and Space' Technology. Statler Hilton 
I Intel. Los Angeles, Calif. Sponsors; U. S. 


grass- 


il of the A 


mtical Sciences. New Congress Hall. 
Stockholm. Sweden. 

Sept. 3-9-1962 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors. Earn borough. England. 

Sept. 10-14-Annual Ceneral Meeting, In- 
ternational Air Transport Assn., Dublin. 

Sept. 17-18— Hydrofoil & Air Cushion Ve- 
hicles Meeting. Institute of the Aerospace 
Sciences. Shorcham Hotel. Washington. 
D. C. 

Sept. 18-23— 16tli National Convention & 
Vegas. Ncv 

Sept. 19-22— Second International Agricul- 
tural Aviation Congress. National Supe- 
rior Agronomy School. Grignon, France. 

Sept. 24-28— 13th International Astronauti- 
cal Congress. American Rocket Society, 
Sofia, Bulgaria. 

Oct. 29-31— Symposium on Dynamics of 
Manned Lifting Planetary Entry, Phila- 
delphia. Pa. Attendance limited; for in- 
fonnation: Sinclairc M. Scala. Ceneral 
Chairman. Room M7023A, Ceneral Elec- 
tric Co.. MSVD, Valley Forge Space 
Technology Center. Box '8555. Philadel- 
phia 1, Pa. Co-sponsor: AFOSR. 





Most product failures caused by 
loosening of threaded fasteners 
are p redictable and preventable 

Designers of missile and ground support sys- 
tems predict loosening and prevent it by speci- 
fying Nylok fasteners. 

Nylok fasteners can put an end to malfunctions 
caused by fastener loosening in your products. 
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Problem for Skybolt: Where is this patch of sky? 


To calculate its trajectory to target, Skybolt air-launched 
ballistic missile will have to know precisely where it is at 
any given moment, day or night. This problem is neatly 
solved by the star tracking capability of its astro-inertial 
guidance system, which can provide an instantaneous fix 
on any piece of sky the mother plane passes through. 
When Skybolt is operational, the guidance system will put 


it into a ballistic trajectory after launch, to deliver the 
warhead on target up to 1000 miles away. 

This versatile stellar-monitored inertial guidance sys- 
tem is being developed for the USAF-Douglas Skybolt 
by the Nortronics Division of Northrop. 

NORTHROP 



Special Quick Disconnect Coupling Design Protects 
Rubber Seals From High Ambient Temperatures 


How con you utilize the reliability of rubber seals 
in a quick disconnect with one self-sealing half 
subject to ambient temperatures in excess of 
+500° F.? For Aeroquip engineers, this problem 
was solved simply by locating the valve/seal 
assemblies on the 'cool' end of the coupling. 
And, Aeroquip was able to produce the coupling 
quickly because it is actually a modification of a 


proved coupling . . . only the envelope required 
major design. 

Aeroquip’s know-how and experience in the 
field of quick disconnect couplings make possible 
fast solutions to fluid line connection problems. 
This capability is at your service in designing 
couplings for your applications. Return the coupon 
below for complete information. 




Scientific predictions indicate that solar activity will he at 
a minimum between July, 1964 and July, 1965. This has 
been designated as the International Year of the Quiet Sun, 
and during it a world-wide magnetic survey will take place. 
□ The Douglas Space Physics and Planetary Sciences Group 
is studying scientific experiments to be performed on satel- 
lite and space probe missions during this period. Instruments 
to be used will be among the following: magnetometers; 
ionization chambers; G-M detectors; scintillators; solid state 
detectors; and spectrometers. □ The present Douglas Ant- 
arctica Riometcr Station program for the study of cosmic 
rays will continue through this “Quiet Sun” period and 

THE YEAR OF THE QUIET SUN £ 

...AND WHAT DOUGLAS IS DOING ABOUT IT and auroral events and the 
geomagnetic K-index. Douglas was invited to participate 
with the National Science Foundation in this program. 



Preparation for the Year of the Quiet Sun world scientific 
survey is one of more than 500 research projects that are 
under way at Douglas. Some of these relate to the solution of 
problems on programs of today and tomorrow. Others range 
through development and research programs whose effects 
may not be evident until ten rt A| ip I AC 
or twenty years in the future. U U U U L_ M O 


Tropospheric Scatter Communication? 

COLLINS 

From Formosa, a Collins scatter system beams 12 voice channels 409 miles to a similar installation on Okinawa. And the 
reliability exceeds telephone toll quality. This over-water link required Collins complete service: site survey, systems engineering, 
equipment, construction, installation, test, maintenance and instructions. □ Resistant to jamming and atmospheric distortion, 
Collins scatter systems are ideal for long-hop voice and data communication, telemetry and remote control, and radar 
and video relay. Up to 132 channels can be transmitted on a single RF circuit, using frequency division multiplexing. □ A 
pioneer in scatter propagation, Collins started a continuing research program in 1945 and since has been a leading supplier 
of systems for industry and government. Users include telephone, petroleum and mining companies; military applications 
include early warning, command-control, logistics and transportable tactical missile weapon communication systems. □ Collins 
scatter communication systems employ a basic modular concept providing common "building blocks" in the 1, 2, and 4 
kmc bands with output powers to 10 kw for fixed station and transportable applications. □ If distance, over-water paths, 
rugged terrain, and communication reliability are your problems, call Collins Radio Company, ADams 5-2331, Dallas, Texas. 




COLLINS 





Reliable wideband performance at Mincom is an old story —and a good one. Mincom systems were 
recording and reproducing extremely complex signals at 1 me as far back as 1955. Today Mincom's 
1-mc system, the CM-100, is noted as a pioneer in operational predetection. Another system, the 
CMP-100, is a smaller mobile unit for recording in the field — also with 1 me at 120 ips. The CM 
and CMP (as well as the other two basic Mincom systems) provide the simple, reliable data-gather- 
ing capability possible only with longitudinal recording on fixed heads. For all the details on Min- 
com's dependable wideband instrumentation, write us today. 


mincom Division 


3m 


14 




MODICON* V- ready to move on in- 
stant notice to anywhere in the world. 
Countering aggression with both com- 
mand and control of the air and close 
air support of ground forces. Con- 
tained in air-transportable huts 
suitable for helicopter and mobile 
operations. Assuring mastery of the 
air situation by providing first day 


capability, mixed weapons control, 
tactical flexibility through modular 
dispersibility. One of the Data Systems 
Division family of the most advanced 
air control systems in existence. 


ffl 


LITTON SYSTEMS, INC. 

BEVERLY HILLS, CALIFORNIA 


A broad spectrum of unusual opportunities to perform significant work in data handling and display systems is offered 
qualified engineers and scientists at Litton Systems. Submit resume to Department 01. An Equal Opportunity Employer. 




LILLIPUTIAN 
& CIRCUITRY 
REQUIREMENTS 


DENSITY OF 420 CONTACTS PER SQUARE INCH 


• LIGHT WEIGHT *LOW MASS 

• SHOCK AND VIBRATION 
RESISTANT 


HIGH CONTACT DENSITY-Contact spacing 
of 0.050 inches permits a density of up to 420 
contacts per square inch. 

UNIQUE CONTACT DESIGN ASSURES RELIA- 
BILITY— Each Micropin* is a miniature cable with 7 self- 
wiping spring surfaces, assuring consistant continuity. 
SELF-ALIGNING MICROPINS'-Individually shrouded 
by the insulator to provide pin protection. 


CANNON 

MICRO-D 

PLUGS 


BROAD ENVIRONMENTAL CAPABIL- 
ITY— Meets or exceeds applicable require- 
ments of MIL-C-8384B. 

VERSATILE MOUNTING— Panel, surface 
board, edge-board, component board module. 
Special mounting brackets offer other varied 
mounting methods. 

SPECIAL APPLICATIONS— Cannon Electric will assist 
you on special applications utilizing high-density Micropins 
and Microsockets' such as: Micromodules • Welded Elec- 
tronic Packages • Plug-in Com- 


»uch a 


sistors 


Relays, Diodes, Capaci 
Resistors, and Crystal Cans • 
t u.s. Patent ?79oi53 Hermetically Sealed Headers. 
CANNON ELECTRIC COMPANY, 3208 Humboldt St.. Los Angeles 31, California 


mm 

l PLUGS 
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COLD ROLLED FOR HOT JETS^ Blades long, blades short, blades tall . . . UTICA makes them all 
with an advanced new cold rolling process. From Lilliputian %" size to Gulliver 12" size. The Utica Division of 
Kelsey-Hayes Company produces gas turbine compressor blades in volume, with greater structural strength, 
through the Cold Rolling process. Cold rolling assures a high degree of repeatability in all dimensional charac- 
teristics, and eliminates time for removing scale and other surface imperfections. As suppliers of turbine 
buckets, blades and vanes to major manufacturers of jet engines and gas turbines, UTICA has again pioneered 
the field and is leading the way with Cold Rolling. Utica Division, Kelsey-Hayes Company, Utica 4, New York. 


KELSEY 

HAYES 




Aviation Week 

& Spate Technology 






This test-stand for large solid motors is one of the many giant-size facilities we’re now building to 
help make our organization a second-to-none solid rocket center. The test bay is notched into one of the 
rugged canyons in our new 9.000-acre production and testing facility. It can handle solid rockets up to 
2,000,000-Ib. thrust in either horizontal or vertical position. It will be used first to test the 120-inch solid 
motor we are developing under research contract to the Air Force. ■ In another recent contract, Lockheed 
Propulsion Company was selected by North American Aviation and NASA to design and build the solid 
escape motor for the Apollo spacecraft. LOCKHEED PROPULSION COMPANY 

REDLANDS, CALIFORNIA • A SUBSIDIARY OF LOCKHEED AIRCRAFT CORPORATION 



E D I TO RIAL 


Changing Climate for Management 


(Background lor the current stress on weapon system man- 
agement. which was the subject of a top-level industry and 
Air Force Systems Command meeting at Monterey, Calif., 
(see page 26) was summarized there by Lt. Gen. Howell 
M. Estes, Jr., deputy AF SC commander for aerospace sys- 
tems. Significant excerpts from his summary follow.) 

. . . Because of this continuing and explosive growth 
in our scientific and technical know-how, the alternatives 
open to us in system design and configuration arc stag- 
gering in number. The same applies to the solution of 
technical problems within a specific system program. 
The choices here are such that there is seldom a single 
answer or, from the technical standpoint alone, even 
a single best answer. The process of final selection from 
among this myriad of possible alternatives has therefore 
become exceedingly difficult while the necessity to ar- 
rive at the solution most appropriate to existing and 
forecast circumstances has become ever more urgent. 

These conditions have demanded: 

• First— that a capability be developed within the man- 
agement structure to assess continuously the growing 
state-of-the-art across many fields of technical interest 
in order that all available alternatives to technical 
problem solution may be taken into consideration. 

• Second— that the decision-making process be so ar- 
ranged as to assure the most complete examination and 
study feasible of all possible alternatives, and that sound, 
mature and enlightened judgment is applied in the 
selection from among them of the course of action. . . . 

• Third— that management at all levels, to a far greater 
extent than ever before, be informed in depth and 
breadth so as to be instantly and effectively responsive 
to decision-making needs. 

... In former days, we organized various levels of 
management to establish a workable span of control for 
each echelon and also to permit decisions to be made 
where the facts were available. Relatively speaking, the 
information passed to top management consisted of an 
integration of the many considerations involved at each 
level as a recommendation moved upward. In the mili- 
tary. this was known as "completed staff work.” 

In today’s complex problems, all of the facts which 
must be taken into account are certainly not at the 
lowest levels. Rapid final decision-making has become 
essential. The new techniques can make the same 
information available to top and bottom management 
at the same instant. In effect, then, a wider span of 
control can be efficiently handled by one manager, and 
top management can participate more directly in the 
several levels of the decision-making process. 

This means that modernization of older and more 
conventional management structures can and should be 
effected so as to straighten and make more direct our 
decision-making channels. 

Whatever may be the organization structure adopted, 
maximum efficiency cannot be achieved unless today’s 
data handling capabilities are properly used by man- 
agement. Too much information at the top can be as 
self-defeating as too little. We run the risk that top 
management will be provided with a flood of data instead 
of a flow of analysis. It is also possible that an over- 


centralization of control and direction might result, in 
which lower level analysis is neither considered nor 
requested. From my own operational experience, I can 
recall poor higher level decisions which would instead 
have been practical had the opinions of any crew chief 
been sought beforehand. 

Information processing capabilities of today have thus 
generated a need for a new and critical look at man- 
agement techniques, procedures and structures in order 
to reduce unneeded overhead and to realize the many 
potential increases in efficiency which arc offered. 

. . . There arc no easy or unsophisticated answers to 
the hypersonic and hyper-destructive thermonuclear/ 
ballistic/space age. Several examples arc available of 
systems whose total cost from concept through final 
operational deployment is more than the total military 
budget of not many years ago. As compared with the 
hundreds of thousands of dollars which might have been 
recouped by a 10% saving in the total cost of the 
systems of several years ago, a similar saving today could 
amount to hundreds of millions. Costs are of such 
proportions today that the consequence of a single error 
in decision or in the selection of choice among the 
several alternatives could be an enormous variation in 
dollar resources required. 

The same is true as regards system complexity. In 
many of the systems of today and of the future, there 
is an extremely thin line between efficient performance 
and dismal failure. . . . 

As Gen. [Bernard A.] Schriever [AFSC Commander] 
stated so emphatically in his opening remarks, this 
places a premium today on thorough cost analysis, sound 
cost estimation and firm cost control. Financial sys- 
tems must provide the ready accessibility which will 
permit cost segregation between projects and major 
elements of projects and which will foster cost accumu- 
lation summations at frequent intervals. I do not 
know of any management area which needs more atten- 
tion in the future than this one. 

. . . The advances of science and technology now 
permit us to accomplish many of our military objectives 
by what might be called technical finesse rather than by 
weight of numbers. Management structures which were 
configured to high volume production of systems devel- 
oped from a relatively well understood technical art and 
fabricated by long practiced techniques will not meet 
the demands of the future. We must structure ourselves 
now for lengthy development periods based on newly 
emerging technologies. As Dr. [John S.] Foster [director 
of Lawrence Radiation Laboratory] said yesterday, we 
must reach out into the slightly radical, yet have within 
our management capabilities the checks and balances to 
prevent us from reaching too far. Production manage- 
ment must institute methods and controls which are 
guided by new and increasingly demanding standards in 
the areas of close tolerances and super high reliability. 
Since this change in the nature of our future systems is 
one of the more obvious reasons for management changes, 
I will not dwell on it. Let me emphasize, however, that 
its significance will be ever more apparent as we progress 
further into our space programs. . . . 


TOUCHDOWN 
ON THE 
FIRST PASS 

A new air traffic surveillance system, Texas Instruments ASR-4, 
provides accurate position information on this jetliner and other 
traffic within 60 miles. Result: touchdown on the first pass. 

■ The ASR-4 is industry’s answer to 
a Federal Aviation Agency request: 
“Develop a surveillance radar system 
to reduce field-approach congestion and 
minimize stack-up time at U. S. air- 
ports — make it operate reliably in all 
weather — continuously for 20 years.” 

■ Many air terminals already have the 
TI ASR-4. Custom modifications to this 
versatile radar system can be made to 
meet your organization’s requirements. 



Look to TI for answers to 
your radar problems in- 





Texas Instruments 

INCORPORATED 



WHO'S WHERE 


In the Front Office 

William B. Riekc, executive vi 
dent, Lockheed Aircraft Internatio 
Angeles. Calif. 

Robert J. Maroni, assistant vice p 
defense marketing. Ceneral Precis* 


n, N. Y. 

W. Hart 


vice chairman of the 

W. E. Rhodes, vice president-engineering. 
United Air Lines, and R. L. Mangold, vice 
president-cargo sales. 

Ernest H. Pallme. vice president-engineer- 
ing. Chicago Aerial Industries. Inc., Barring- 
ton. III., succeeding Wayne B. Johnson, re- 
signed. 

Reginald I. McKenzie, vice president and 
treasurer. Aerojet-General Corp„ Azusa, 
Calif. 

James C. Callaghan, a vice president, 
Packard Bell Electronics, Los Angeles. Calif. 
Mr. Callaghan continues as general manager 
of the Technical Products Division. 

E. Douglas Graham, vice president-opera- 
tions, Tracerlab. Nucleonics Division of 
Laboratorv for Electronics. Inc., Boston, 
Mass. 

Edward M. Owen, Washington, D. C., 
representative for Fairchild Stratos Corp., 
replacing F. F,. Ncwbold. Jr., now a vice 
president of Itek Corp. Mr. Ncwbold con- 
tinues as a director of Fairchild Stratos. 

Honors and Elections 

The following awards for 1961 have been 
announced by the American Helicopter So- 
ciety: the first Igor I. Sikorsky International 
Trophy, sponsored by United Aircraft Corp., 

incut of the helicopter art, to Mikhail L. 
Mil, Soviet helicopter designer: the Dr. 


n the : 


ig. Gen. Robert R. 
Williams, commander. U. S. Aimy Aviation 
Center, Fort Rucker, Ala.: the Capt. Wil- 
liam J. Kossler Award, for greatest achieve- 
ment in practical application or operation of 
rotary-wing aircraft, to the Air Rescue Serv- 
ice of the Military Air Transport Service: 
the Frederick L Fcinbcrg Award, for general 
high level of performance in operational liv- 
ing, to Lt. Col. Francis M. Carney, com- 
mander, 3638th Flying Training Squadron 
(Helicopter), Stead AFB, New; the Grover 
E. Bell Award, fc • • ■ . ... 


engineering organization of Sikorsky A 
Also: Alls Honorary Fellowships,' for i 
torious service in the advancement of ro 


Hamilton H. How; 
Mockler, director ( 
craft Council 
Assn. The foil 
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itionale certificates of- 
orld records: Col. Car- 
ney, USAF,' for altitude and time-of-climb; 
Capt. Bruce K. Lloyd. USN, for speed; 
Cdr. Patrick Sullivan, USN. for a new 
three kilometer record; Lt. Robert Crafton, 
USN, for a new 15/25-km. record. 
(Continued on page 157) 


INDUSTRY OBSERVER 

► Proposals for Air Force Systems Command's Space Systems Division com- 
petition for additional transfer stage to be used above Titan 2 core of Titan 
3 configuration were submitted last week bv Aerojet-General, Bell Aero- 
svstems, North American Aviation's Rockctdyne. Thiokol’s Reaction Motors 
Division and United Technology. Also intended to be used with Titan 2 
alone in some space missions under the Titan 3 program, the stage will use 
the same propellants as Titan 2. Stage will have two gimbalcd motors with 
pressure-fed propellants, have capability of multiple starts, and develop about 
16,000 lb. thrust total. Martin's Denver division will serve as systems inte- 
grator to combine the government-furnished transfer stage with Titan 2 core. 

► Revised schedule for Bell System Tclstar active-communications satellite 
calls for launch June 26. Slight schedule slippage is due to delay in comple- 
tion of the satellite. If launch is not successful, a backup satellite is expected 
to be scheduled for launch two months later. 

► First major subassembly of the Lockheed C-141 cargo transport— the fuse- 
lage of the first airplane— is scheduled to be completed by July. The C-141 
program, which now calls for more than 200 airplanes instead ofthel32first 
programed, will have 40% of the dollars going to subcontractors and another 
28% to suppliers of government-furnished equipment. Fiscal 1963 budget 
request is still S211 million for the program. 

► USAF is in early stages of formulating a master plan for command and 
control, informally called ACE (Aerospace Control Environment). Depart- 
ment of Defense has not yet approved development of the system. 

► Navy evaluation committee to select contractor to develop air-to-air missile 
for its version of the TFX fighter reportedly has narrowed the field of four 
bidders to two: Hughes Aircraft and Raytheon (AW Apr. 2, p. 13). 

► Lockheed Missiles and Space Co. and Ford’s Acronutronic Division have 
been selected from a group of eight competitors by NASA’s Marshall Space 
Flight Center to perfonn six-month studies of carth-Mars-Vcnus manned 
mission profile unofficially designated Empire— Early Manned Planetary Intcr- 
ruptionless Round-trip Expedition (AW Apr. 30, p. 30). 

► West German government reportedly is interested in seeing the Bristol 
Siddclev BS.94 vectorablc-thrust turbojet built under license in Germany. 
Engine has potential thrust of 10.000 lb. (AW Apr. 23, p. 39) and will be 
principal powcrplant for Fockc-Wulf 1262 lightweight close-support fighter. 

► USAF's Electronic Systems Division is introducing a new standard cost 
format for use by companies making proposals, as part of a USAF effort 
to improve cost estimating. Format breaks the program into development 
phases and provides for standard allocations of costs for labor, materials, etc., 
in each category. Now being applied to six new ESD systems out of a total 
of 14. the format was begun for programs funded in the Fiscal 1963 budget. 

► USAF's proposed flight test program for Titan 3, now designated as 624A 
standardized space-launch system, calls for 17 vehicles, five of them Titan 2 
cores and the rest complete recoverable boosters comprising 3 Titan 2 core 
with two 120-in. solid propellant rockets strapped to its sides. Total program 
costs are estimated at $1 billion. 

► Rift (Reactor in-Flight Test) stage development contract award by NASA 
is expected this week. Final bidders arc General Dynamics/ Astronautics, 
Lockheed Missiles and Space Co., and Martin. Aerojet-General will develop 
the propulsion; Wcstinghousc will develop the reactor. 

► Decision is imminent in AFSC's Ballistic Systems Division competition for 
boost vehicles to be used in conjunction with penetration aids program. 
Selection of contractor will be made from group including Atlantic Research 
Corp., Aerojet-General, Aerolab Development Co., Ling-Tcmco Vought. 
Martin, Ford's Acronutronic Division and Hughes. 
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Sometime this year, CENTAUR will be spaceborne. Already, the projected uses of CENTAUR bear 
fascinating implications for the future . . . placing a satellite in an orbit so exacting that it will remain 
in one spot over the earth’s surface . . . soft landings on lunar and planetary bodies . . . timed launchings 
of several satellites from a single vehicle. Several major guidance functions will be performed in 
CENTAUR by a compact digital computer system from Librascope. It weighs 62 pounds, occupies 
little more than % cubic foot. A note to Librascope outlining your control problems will bring a prompt 
answer from the country’s most versatile manufacturer of computer control systems. 


LIBRASCOPE DIVISION 
GLENDALE I, CALIFORNIA 
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Washington Roundup 


New Patent Interest Kennedy Administration is showing renewed interest in developing a unifonn 

patent policy for inventions made under government contracts. Jerome Wiesncr. presi- 
dential science adviser, is heading the latest White House effort to find a common 
ground between the patent policies of the Defense Department and the National Aero- 
nautics and Space Administration. 

Defense ordinarily lets the contractor take title to inventions while NASA relin- 
quishes title only after an involved procedure. Congress is split on the issue and 
probably will not resolve it this year without White House leadership. One group 
contends inventions should be considered part of the purchase when the government 
signs research contracts, while another faction argues such a policy discourages con- 
tractors from disclosing inventions or even accepting the work in the first place. A 
House space subcommittee recently recommended giving the NASA administrator 
more flexibility to decide whether the government or the contractor should take title to 
inventions (AW Apr. 23, p. 30). 

President Kennedy last week said he will recommend patent legislation to Con- 
gress if current agency studies show the need for changes. He said working out a 
uniform patent policy “is a difficult problem because you have to balance off the gains 
on the one hand and. at the same time, the incentives to companies to spend their 
own funds in order to develop patents which would give them a return in other years.” 


House Centaur Probe House Space Sciences Subcommittee in its investigation of the Centaur program 

intends to call in Wemher Von Braun. Marshall Space Flight Center director, and 
Dr. Homer Newell. NASA Office of Space Sciences director, as well as industry wit- 
nesses representing General Dynamics Astronautics and Pratt & Whitney. 

Chairinnn Joseph Karth told Aviation Week that after the inquiry, tentatively 
slated to start May 15, his subcommittee will issue an evaluation of the management of 
the Centaur program. He feels his subcommittee did not get a full explanation for 
Centaur delays during authorization hearings. Chairman George Miller of the parent 
House space committee is somewhat cool toward the Centaur probe, feels it should 
have been held off until more reports about Centaur’s failure (see p. 36) were submitted. 

Senate Pcnnanent Investigating Subcommittee resumes its pyramiding profits 
hearings May 15 with officials of General Dynamics/ Astronautics as witnesses. Boeing 
Co. and Bomarc subcontractors will follow. Meanwhile, the Budget Bureau is study- 
ing indirect cost allowances in Atomic Energy Commission, Defense and NASA con- 
tracts. Project is under William Annstrong, Budget Bureau's financial management 


Communication satellite legislation is expected to be approved by the Senate 
commerce committee May 18 substantially in the form it passed the House (AW 
May 7. p. 26). 


Live Warhead Launch 


Nuclear testing plans include the firing of an Atlas intercontinental ballistic mis- 
sile armed with a nuclear warhead from Vandenberg AFB, Calif., to the Pacific impact 
area. Administration and Defense officials feel the need to proof-fire the warhead out- 
weighs the risk of the Atlas exploding during launch or in flight and damaging surround- 
ing communities. The nuclear warhead itself is arranged so it would not explode in 
such an event. Although Vandenberg is on the seacoast and 16S mi. northwest of 
Los Angeles, the launch trajectory will take the Atlas near some populated areas. 


Aerospace Industries Assn, is looking for a president to replace August C. Escn- 
wein, who resigned effective May 15 because of worsening chronic bronchial condition. 
Lt. Gen. William "Spike" Eckert (ret.), a fonner USAF deputy chief of staff for 
procurement, has joined AIA’s staff. lie will surrey the AIA's West Coast activities 
at first but eventually may direct them. 


Van Allen Belt Study 


President Kennedy has ordered a study to determine whether the 500 to 600-mi. 
high nuclear explosion planned during the current U. S. test series "would cause some 
difficulty to the Van Allen belt in a way which would adversely affect scientific discovery." 
Dr James Van Allen, who discovered the belt, has called the proposed liigh-altitude 
test a "magnificent experiment.” but other scientists have expressed fears the belt 
might be damaged by the blast. 

Committee on Space Research (Cospar), on the closing day of its conference last 
week, decided to fonn a committee to investigate such controversial experiments. The 
committee is called Consultant Group on Potentially Harmful Effects of Space Experi- 
ments but its members have not been named. -Washington Staff 
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Industry Warned to Face ‘Facts of Life’ 

AFSC management conference airs complaints and 
recommends changes in weapon system acquisition. 

By William H. Gregory 

Monterey, Calif.— Industry is confronted with a new set of the facts-of-lifc 
for doing business with the government, and Air Force Systems Command 
made it plain at a management conference here that there is no going back to 
the good old days-either the economic climate of 1900 or the procurement 
climate of 1955. 

Both industry and Air Force were surprised at the extent of the gulf that 
exists between industry and government throughout the entire systems plan- 
ning and procurement spectrum. Despite the pros and cons of increased 
Defense Department centralization and obvious resentment over increasing 
number of reviews by Defense Department of Research and Engineering and 
other agencies, the bold fact stands that the new environment does exist and 
industry and the Air Force will have to learn to live in it realistically. 


An important underlying facet of the 
meeting, a blunt-speaking one with 1 '0 
top industry executives in what the Sys- 
tems Command calls "cycball-to-cyc- 
ball" management, was touched on by 
Lawrence A. Hyland, vice president of 
Hughes Aircraft Corp. 

He described the "dissatisfaction 
of the young colonels with the business 
practices we indulge in.” But indus- 
try generally felt that it was able to give 
those in the Air Force, impatient at 
what seemed to them to be industry's 
slow progress in adopting new tech- 
niques to meet the changed environ- 
ment. an understanding of industry's 
problems and the reasons for its ap- 
proach. 

Formulation of a more or less com- 
mon approach was one objective of the 
conference. Gen. Bernard A. Schrievcr. 
AFSC commander, told the group that 
it was vital for him to go to the Penta- 
gon with a program whose cost and 
scheduling lie could stand on. 

"We’ve got to stand together." lie 
said. “There has been a lack of realism 
on cost and scheduling in the past.” 

An example of this new way of life 
was a conclusion drawn by Lt. Gen. 
Howell M. Estes. Jr., deputy AFSC 


commander for aerospace systems, from 
the conference-opening speech of Ros- 
well Gilpatric, deputy secretary of de- 

“. . . Our top decision makers." Gen- 
eral Estes said, "will not be satisfied 
by the submittal of a single recommen- 
dation to a major requirement problem. 
A range of choices and an analysis of 
trade-offs available will be expected." 

An Air Force colonel added that it no 
longer is possible to submit simply a 
continuation of a previous program for 
the following year's budget. Now a 
range of alternatives is required. 

Industry fears that even the right to 
any profit at all was no longer accepted 
in Washington were recognized by Gen. 
Schrievcr. 

"Free enterprise ran flourish in today's 
environment.” he said. “But vve cannot 
turn the clock back. Profits arc vital. I 
don't know at what level, but they 
should be high enough to stimulate in- 
dustry and provide new facilities." 

No one salient point of conflict or 
complaint emerged, but the hundreds 
of individual views all tended to relate 
or overlap. Besides concern over profit 
margins, incentive contracts, and the 


McClellan committee approach to prof- 
its on subcontracting, these key problem 
areas were treated in one or more of the 
five conference seminars on various 
weapon system acquisition phases: 

• Industry's freedom to manage. Im- 
plications of centralization of authority 
and increasing number of reviews at 
higher and higher Air Force and De- 
fense Department levels ran like a 
thread through the sessions. Alarm was 
expressed by industry in a seminar on 
systems management over restricting 
the scope and authority of the program 
director without diminishing his au- 
thority. Industry complained that it 
cannot determine where decision-mak- 
ing authority lies and that the title of 
program director has become a mis- 
nomer. Reporting on the seminar dis- 
cussion. its chairman. Brig. Gen. 
Charles II. Terhune, Jr., commander of 
the Electronics Systems Division, said 
the group recommended strong repre- 
sentations be made to the highest level 
of the Defense Department about the 
loss of authority of the program director 
and the consequent dangers of cost in- 
creases through overruns. 

• Svstems versus components. This 
problem, referred to only obliquely in 
open discussions, centers around the 
growing difficulty of gaining support for 
component development, no matter 
how promising, unless it fits into a spe- 
cific system development. Maj. Gen. 
James F. Whisenand, AFSC deputy 
chief of staff/plans and chairman of 
a seminar on systems acquisition plan- 
ning. reported the group's concern over 
too-conservativc system planning and 
passed on the group's warning not to 
lose boldness in this area. 

• “Buy-in” practices. This situation, 
sometimes called today’s "auction" 
market, refers to underbidding by con- 
tractors to buy the business, often fol- 
lowed in a few months by renegotiation 
to a more realistic price. Gen, Wav- 
mond A. Davis, commander of AFSC's 
Aeronautical Systems Division and 
chairman of the procurement seminar, 
read a report denouncing this practice, 
but also pointing out failure by the Air 
Force to make it absolutely clear that 
USAF wants the practice stopped. 
"Negotiations, under the circum- 
stances." lie said, "arc often theatrical 
performances with three acts. ... be- 
come a matter of form rather than sub- 
stance. . . . has caused primes to ’expert 
the pricing’ rather than make a real es- 
timate of costs.” 

• Report requirements considered as 
excessive by industry, and also as a sym- 
bol of what industry feels is the steady 
encroachment into industry manage- 
ment by government. Air Force, for its 


AFSC May Resume Study Program 

Air Force Systems Command will seek to resume its study program, inactive loi 
the last year after Defense Department ordered a moratorium on the grounds the 
program was growing too costly and required too much contractor effort and man- 

Thc DOD order needs review, Gen. Bernard A. Schrievcr. AFSC commander, told 
the Systems Command management conference, and lie said he would continue to 
press for getting the program back into operation. 

Cause of the DOD cut-off goes back to 1958 when the first Russian Sputnik 
spurred national interest in space and a rapid expansion of the USAF program. Maj. 
Gen. James F. Whisenand. Systems Command deputy chief of staff/plans, said that 
ni magement of the program now could be tightened to obtain a balance of resources, 
and an approach was being worked out with DOD to return control to USAF. 
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Military Airlift 

Airlift is the most nuhtarilv efficient 
and cost effective way to transport com- 
bat troops iu sight for the next 5-10 
years. Roswell L. Gilpatric. deputy sccre- 
tarv of defense, told an Air Force Sys- 
tems Command management conference 
in Monterey. Calif. 

Combat readiness and efficiency of 
troops transported by Boeing CM >5 jet 
transports and with equipment pre-posi- 
tioned was graphically demonstrated in 
the recent Exercise Long Thrust, Gil- 
patric said. "I doubt,” Gilpatric ob- 
served. "whether we will ever try to 
transport people by ship again unless we 
have the space and time.” 


part, felt the reports required were simi- 
lar to those industry provided for its 
own internal use and questioned why 
they should be high cost items. 

Each of these points, like most sub- 
jects at the seminars, involved overlap 
with related areas. 

Discussion of management freedom 
for example, also touched on the grow- 
ing use of project organizations in indus- 
try on major systems, an approach fav- 
ored by the government for its case of 
control and application of Program 
Evaluation and Review Technique 
(PERT) concepts. 

Industry, though agreeing to its ad- 
vantages. bad some reservations, one in- 
volving the morale of its personnel com- 
mitted specifically to one program and 
the various personnel number require- 
ments and inflexibilities entailed. F'or 
its part, USAF objected to some indus- 
try' project tables of organization which 
were on paper only and did not repre- 
sent the real organization. 

Similarly, systems planning took up 
the Hitch program package concept. 
Gen. Whisenand reported his group felt 
the philosophy was sound, but noted 
the danger of rigidity and inertia-thc 
difficulties that might arise in putting 
new elements into the plan. 

Political consideration in contract 
award got considerable attention. It was 
roundly condemned by all sides. In a 
similar vein, what was described as the 
social welfare approach to defense con- 
tracting was denounced. 

Rep. Gerald R. Ford. Jr.. (R.-Mich.). 
of the House subcommittee on defense 
appropriations, summed up these senti- 

"It’s the consensus of the [House] 
committee that the Department of De- 
fense must not become a massive 1962 
version of the WPA or headquarters for 
a new group of social rehabilitation proj- 

Referring specifically to Rep. Ford’s 
WPA remark. Gen. Schrievcr added: 

"I want to set one thing straight. As 
long as Ben Schrievcr runs the Air Force 
Systems Command, there will be no 


political motive in the selection of any 
contractor . . . Well do our part, at 
least as far as the blue suit department 
is concerned.” 

A similar assurance was made by Jo- 
seph S. Imirie. assistant secretary of the 
Air Force, who asserted. "As chief pro- 
curement officer of the Air Force, I say 
that political motivation in the award of 
major systems contracts does not exist. 
One obligation I have is to protect civil 
servants and blue suit people from such 
pressures. It’s the job of us associated 
with the military to deny all such pres- 
sures and you in industry to deny your- 
selves the opportunity to seek solutions 
on the political side of the fence.” 

Industry fears on this score were raised 
bv William M, Allen, president of the 
Boeing Co., who referred to the erosion 
that has taken place in recent years in 
military reliance on industry. 

"There is no better means of destroy- 
ing the benefits to be gained through 
reliance on private industry,” he said, 
"than to award military business on a 
basis other than merit. I make the point 
that the legislator who espouses pork 
barrel philosophy in the award of mili- 
tary business doesn't really believe in the 
use of private industry to design and 
build our weapon systems. And I might 
add that the contractor who stimulates 
such activity is in a very real sense parti- 
cipating in the elimination of private 
industry in the defense effort.” 

Other major areas and recommenda- 
tions of the conference included: 

• Incentive contracts. Industry and 
USAF' both favored DOD’s effort, 
though industry feared their use in cases 
where USAF can’t explicitly define what 
it wants, leaving the contractor forced to 
quote a lump sum price for an unknown 
risk. Use of cost-plus-fixed-fee (GPF'F) 
types of contracts for initial phases is 
favored by USAF'. and so is a flexible 
approach to all types of contracts. There 
was industry suspicion the government 
would misapplv incentives or penalties 
and that the Air Force objectives in 
using them would not be bilateral. 

• Multi-step and two-step source selec- 
tion. The multi-step system approach 
calls for the initial proposal to be sub- 
mitted without cost data and another 
>0 days to be allowed for detailed analy- 
sis in this area— the objective being to 
obtain better costing and more trade- 
offs. The two-step approach .calls for 
solicitation of technical and cost pro- 
posals and selection of the best of these 
for detailed negotiation and analysis. 
These methods were reported by a panel 
headed bv Maj. Gen. Thomas P. Cer- 
tify. A I SC Ballistic Systems Division 
commander. Gen. Schrievcr commented 
that they offered a solution to the prob- 
lem of flexibility and elimination of un- 
due risk in incentive contracts. 


• Cost estimation. Improvement on 
the part of both industry' and Air Force 
was a recurrent theme. Accurate cost 
estimation is a cornerstone of the pro- 
gram package system, and Rep. Ford 
warned the group that congressional 
acceptance of the system would be 
greatly tempered if it finds in two or 
three years that the fundamental pro- 
grams were geared to inaccurate cost 
estimates. Industry blamed poor work 
statements and inadequate specifica- 
tions for many overruns, and earlier and 
better program definition was urged. 
Gen. Davis reported from his seminar 
on procurement that realistic and accu- 
rate cost estimates, often considered 
synonymous, were not considered so by 
this group. Realistic, rather, infers 
reasonable judgment under conditions 
existing at the time. 

• Choice of contract. Some feeling 
existed that selection of the type of 
contract was not always based on the 
best analysis. Reasons for this included 
policy considerations, specific directive 
for use of certain contract types, or the 
threat of General Accounting Office or 
other after-the-fact review. Gen. Davis’ 
seminar recommended elimination of 
such prejudicial or preferential pressure 
on negotiators. 

• Contract financing. Incremental con- 
tract funding was favored in principal, 
but a seminar on financial management 
with Maj. Gen. Robert J. Friedman. 
AF’SC deputy chief of staff/ comptrol- 
ler, as chairman, felt there were too 
many exceptions in practice. These in- 
cluded exposure of the contractor to 


Apollo Guidance Award 

AC Spark Plug division of General 
Motors was selected last week to manu- 
facture guidance systems for tlic Apollo 
spacecraft, with Ravthcou supplying the 
digital guidance computer and Kollsman 
Instrument Corp. providing a space sex- 
tant, sun trackers and navigation display 
equipment. 

National Aeronautics and Space Ad- 
ministration awarded a SI6 million con- 
tract to AC Spark Ping, covering the 
inertial platform and ground check-out 
equipment, with $2 million awards each 
to Kollsnian and Raytheon. 

The three companies will serve as in- 
dustrial support contractors to the Massa- 
chusetts Institute of Technology’s Instru- 
mentation Laboratory, which is develop- 
ing the Apollo guidance system under a 
S20 million NASA contract. 

AC Spark Plug previously has manufac- 
tured several MIT-developed systems, in- 
cluding the inertial guidance system for 
the Thor and Titan 2. Raytheon cur- 
rently is producing a MIT-developed 
guidance computer for the Polaris A-2 
inertial guidance system. 
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unwarranted risk, as in failure to allot 
sufficient funds to cover the contract, 
and the use of fund withholding as a 
penalty measure. 

• Report simplification. As a corollary 
to the complaint on numbers of forms, 
there was also complaint about their 
complexity, and adoption of standard- 
ized. simplified formats was recom- 
mended. In addition, two legislative 
changes were recommended. One would 
restrict use of the DOD budget to de- 
fense purposes only, in effect making 
other agencies, such as the Department 
of Labor, pay for any reports they re- 
quire from the defense industry. Irving 
Roth, vice president-finance for North- 
rop Corp. and co-chairman of Gen. 
Friedman's panel, also reported the 
group's recommendation for a complete 
overhaul of the Armed Services Pro- 
curement Regulations and the Anncd 
Forces Procurement Act of 1947. Many 
reports arc required under one or the 
other that arc now outdated, and an 
overhaul of the structure that has 
grown up since each was adopted is 
desirable, he said. 

• Subcontracting. "Make or buy” regu- 
lations or requirements to utilize small 
business were denounced frequently as 
social welfare requirements. Industry 
felt it is required to justify over and 
over again any work retained in-house. 
USAF feels industry docs not ade- 
quately understand its rights under 
regulations. It also complains that it 
has been forced into subcontractor man- 
agement farther than is desirable be- 
cause of contractor failures in this area. 
Gen. Davis’ group recommended the 
responsibilities of government and in- 
dustry in subcontracting be defined with 
greater clarity and that primes be given 
full responsibility for subcontract man- 
agement, with incentive penalties pro- 
vided for failures. Restrictions provid- 
ing that primes keep only in-house 
work of the nature they had performed 
in the past was criticized, for applica- 
tion of this rule to its logical conclusion 
in the past would have meant that none 
of the companies now in the ballistic 

Reasonable fees to the prime for sub- 
contractor supervision was endorsed. 

• Contractor regulation. Industry felt 
government control over management 
sometimes is hopelessly complicated, 
unwisely administered— m some cases 
used as a crutch in lieu of good man- 
agement. Defense Research & Engi- 
neering came under some scrutiny, ac- 
cording to Richard E. Horner, senior 
vice president of Northrop Space Lab- 
oratories and co-chairman of Gen. 
Whiscnand’s seminar. With its large 
staff. Horner said. DDR&E has fol- 
lowed the natural tendency to exercise 
its authority in management as well as 
technical areas. Insufficient communi- 
cation exists between this group and 


the military departments, and the Office 
of the Secretary of Defense should re- 
solve the problem, he added. Gen. 
Whisennnd reported sentiment in the 
group for separation of management 
policy areas and technical ones. "I'm 
not arguing against the policy of cen- 
tralization," he added, "but there is a 
human tendency to take on too much 
detail at top level under the circum- 
stances.” 

• Prime versus associate contractor sys- 
tem. Gen. Terhune noted that under 
cither system there must be one man- 
ager. either the prime or, in the case of 
the associate system, the Air Force 
itself. When non-profit eoqjorations 
are designated, these should be consid- 
ered in the same status as USAF. 

• Profit margins. Some companies. 
Roth reported, have investments in fa- 


Washington— Production of microcir- 
cuits of all types is expected to reach SI 
billion per year by 1972, but will repre- 
sent only i 5% of the total estimated 
S6.9-billion components market, the 
National Electronic Components Con- 
ference was told here last week. The 
S6.9-billion figure includes receiving, 
television and power tubes. 

Robert C. Sprague, in making the 
prediction, cautioned against a 1 head- 
long rush” into microcircuits and aban- 
doning efforts to develop new and 
improved conventional components. 
Sprague is chairman of Sprague Electric 
Co., one of the country’s largest pro- 
ducers of components. 

Sprague estimated that the U. S. will 
produce SS5 million this year in micro- 
circuits of all varieties, including semi- 
conductor-based, thin-film and discrete 
micro-component types. He estimated 
this figure would rise to S465 million in 
five years and double by 1972. 

Of these totals, Sprague estimated 
that thin-film microcircuits fabricated 
on ceramic substrates and semiconduc- 
tor microcircuit production would rise 
from S3 5 million in 1962 to $265 mil- 
lion in 1967 and $550 million in 1972. 

Sprague pointed out that since the 
end of World War 2. reductions in the 

introduction of transistors and improved 
packaging techniques have resulted in 
nearly a 1,000-fold increase in compo- 
nent packaging densities— from 1.000 to 
nearly one million components per cu. 
ft. Recent work in thin-film integrated 
microcircuits on ceramic substrates has 
permitted component densities of 2.6 
million per cu. ft. and semiconductor 
integrated microcircuit proponents indi- 
cate that densities as high as 1 0 million 


cilitics in recent years that have equalled 
or exceeded their retained earnings and 
allowance for depreciation in the same 
period. “Working capital has come 
down and down in recent years.” he 
said. "Unless industry works at a higher 
rate of profit and rewards some of its 
stockholders, it will be in serious trou- 
ble." Horner added that statutory lim- 
its on profits of 15% on R&D and 
somewhat less on production contracts 
arc large enough for an adequate return, 
hut actual returns have been less. 

A summary of the working papers 
and recommendations of the conference 
will be provided for participants about 
June 1. Furthermore. Gen. Schrievcr 
told the group Systems Command 
would do something about any of the 
recommendations which fell within its 
authority. 


per cu ft. may be possible. Sprague said 

However, Sprague pointed to the fol- 
lowing limitations and problem areas of 
microcircuits which may limit their use: 

• Component tolerances may be more 
difficult to control in the manufacture 
of microcircuits, making circuits less 
flexible and increasing difficulty of 
equipment design, 

• Temperature sensitivity of semicon- 
ductor type integrated microcircuits also 
restricts their applications or requires 
added complexity of temperature com- 
pensation. 

• Cost of microcircuits is likely to re- 
main relatively high because of difficulty 
of obtaining high yield and large-scale 
production. The latter will require cir- 
cuit standardization, something which 
equipment designers are reluctant to 

Sprague predicted that miniaturized 
package assemblies using discrete com- 
ponents will be the first to find wide- 
spread use. followed by thin-film 
integrated microcircuits and later by 
molectronie (semiconductor) functional 
blocks. However, he predicted that “all 
three approaches will develop along 
parallel lines and will complement rather 
than supplant one another." 

These and some earlier predictions 
arc not shared by all segments of the 
electronics industry, with viewpoints be- 
ing shaped to some degree by the indi- 
vidual's background and experience. 
Other views of the trends in microcir- 
cuits were reported in Aviation Week 
Mar. 19 (p. 55). 

Sprague concluded with the challenge 
to components manufacturers that they 
must broaden their competence in the 
newer areas of thin film and semicon- 
ductor technology. 


Microcircuit Production Expected 
To Reach $1 Billion in Next Decade 
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U. S. Data Policy Impresses Symposium 


By Edward H. Kolcum 

Washington— U. S. policy of free 
exchange of scientific infonnation on 
its manned space flight program im- 
pressed the world scientific community 
meeting which ended here last week, 
while in contrast the Soviet Union per- 
sisted in its characteristic vagueness 
concerning even the most elementary 
technical aspects of its man-in-space 
hardware or developments. 

Soviet Cosmonaut Gherman Titov 
exhibited an ability for eloquence dur- 
ing frequent public appearances in con- 
nection with the Third International 
Space Sciences Symposium, but he 
failed to provide any new information 
about his flight except to confirm that he 
experienced a motion sickness. The 
comparison between the detailed, can- 
did comments of U.S. Astronaut John 
II. Glenn, Jr., and those of Maj. Titov 
(sec the full report of Maj. Titov's flight, 
p. 67) was obvious to delegates from 30 
nations attending the symposium. 

Titov also frequently related scien- 
tific cooperation in space with disarma- 
ment, injecting the only political over- 
tones of the meetings. 

Titov’s description of his launch 
vehicle-six liquid propellant engines 
with a total thrust of 1.3 million lb.— 
was considered new information by 
some U. S. observers, but actually was 
the same description given last fall in 
his claim for space and orbital flight 
duration records to Federation Aero- 
nautique Internationale. 

It was apparent that delegates to the 
symposium, sponsored by the Commit- 
tee on Space Research (Cospar) of 
the International Council of Scientific 
Unions, were most interested in Titov's 
motion sickness (AW May 7, p. 35), 
which was disclosed shortly after his 
25-hr. space flight last August, and the 
Russians themselves indicate that a 
study of the effects of prolonged weight- 
lessness has top priority in manned 
space flight research efforts. 

Titov said his sickness "may be a 
peculiarity of my own organism . . . 
[which results in my] not resisting 
space flight sufficiently well." He told 
Dr. Hugh L. Drvden, deputy adminis- 
trator of the National Aeronautics and 
Space Administration, that he feels no 
special steps arc required to induce 
artificial gravity since sickness disap- 
pears "when a person is calm.” 

During the Cospar life sciences 
session, Navy Capt. Ashton Graybicl 
pointed out that ear canal sickness can 
be induced by a slight rotation, while 
the otolith is affected by a combination 
of zero gravity and angular motion. He 
vividly demonstrated the effects of slow 


rotation with a motion picture showing 
a chimpanzee vomiting after a brief 
period in a rotation chamber. 

Capt. Graybiel is director of research 
at the school of aviation medicine at the 
U. S. Naval Aviation Medical Center, 
Pensacola, Fla. 

Maj. Titov, who insisted that his 
nausea did not affect his mission, said 
his spaceship. Vostok 2, rotated, but 
only for thermal balance and at a very 
slow rate. He said the illness may be 
overcome by "training the inner ear 
on earth.” 

Dr. Graybiel said he believed the 
solution would be found by the time 
men are aboard rotating space stations. 
He explained later that possible solu- 
tions to the illness are development of 
a drag, careful selection and training 
of astronauts able to withstand the mo- 
tion effects and surgical blocking of 
the inner ear. The surgical method is 
the least desirable, he said, as it could 
induce unwanted side effects. 



Titov refused to answer directly sev- 
eral questions put to him by Col. Glenn 
concerning the Vostok 2 flight, although 
both space pilots said their conversations 
with each other have been useful. Col. 
Glenn asked if the Soviet pilot con- 
trolled the rotation or if he let the space- 
ship drift. Titov answered that he 
"could control attitude,” but he did not 
say that lie did control the rotation. 

The U.S. pilot pointed out that he 
had some apprehensive moments— well 
documented in the detailed report of 
the flight of Friendship 7 made available 
generally (AW Apr. 16, p. 30) and to 
Cospar— and asked if there were any 
failures in the Soviet program or appre- 
hensive moments in Titov’s flight. 

Titov said flatly there have been “no 
failures in manned flights in the Soviet 
Union. . . we feel one can’t hide even 
a needle in a haystack, everyone would 
find out, we would not attempt to hide" 
the fact that a Soviet cosmonaut had 
been killed. 

As to any problems short of total 
failure, he told Col. Glenn: "I’d be 
glad to share them with you, but there 
were none." He attributed this engineer- 
ing excellence to the philosophy of de- 
veloping spacecraft "in series" which 
assures complete safety in Soviet manned 
space vehicles. 

Throughout his stay in Washington, 
Maj. Titov declined to discuss the num- 
ber or characteristics of the other Soviet 
cosmonauts. Col. Glenn, however, said 
the next U. S. orbital flight by Lt. Cdr. 
Scott Carpenter will be attempted 
within a few weeks. 

One striking exception in the Soviet 
reports on life sciences was an appar- 
entlv thorough statement on Russian 
experiments dealing with bioastronautics 
and human factors written and presented 
by Dr. Vassily V. Parin, director of the 
Soviet Academy of Sciences' Institute of 
Physiology, and Dr. O. C. Gozcnko, of 
the Institute. 

Dr. Parin emphasized that from 
USSR experiments, physiological reac- 
tions to space flight stresses “are not of 
pathological character.” 

A leading Soviet aeromedical special- 
ist, Dr. Parin was cautious about the 
effects of weightlessness, and he con- 
tends that "it would be highly ill- 
advised to assume that the problem of 
weightlessness has been understood.” 

Among the most important problems 
facing manned space flight, Dr. Parin 
said, are "the influence of protracted 
weightlessness, the biological action of 
space radiation, the action of overloads 
after stay under zero-gravity and also . . . 
the influence on the organism of the 
whole combination of spaceflight factors 
-including emotion strain." 
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NATO Fighter Decision Is Due in June 


By Cecil Brownlow 

Hanover— Secretariat of the North 
Atlantic Treaty Organization is expected 
to issue its recommendation for a com- 
mon VTOL strike fighter for member 
nations sometime next month, with the 
final decision coming later this year 
from the confines of the top-level 
NATO Armaments Committee. Tech- 
nical subcommittee reports on the com- 
peting designs were scheduled to be sub- 
mitted to the secretariat late last week. 

Most industry observers attending 
the annual Hanover Air Show (see p. 
56, 127) who are directly concerned 
with the problem seem to believe the 
eventual fall-out. if there is one. will be 
a possibly technically correct and politi- 
cally soothing first-step decision to order 
production of evaluation quantities of 
two different type aircraft— one depend- 
ent upon pure lift engines for VTOL 
performance, the other upon vectorable- 
thrust powcrplants. 

Primary Issue 

Beyond the nationalistic and com- 
pany antagonisms inspired by the com- 
petition, the arguments for and against 
the two lift principles for combat air- 
craft har e emerged as a primary issue 
in the debate as a whole. An obvious, 
perhaps practical, compromise would be 
evaluation of both types under simu- 
lated combat conditions, including dis- 
persed operations, ability to perform 
from prepared, scmi-prcparcd or rough 
sites with a minimum of technical per- 
sonnel and logistics and operational sur- 
vivability under adverse weather con- 

Of the four aircraft reportedlv still 
in the competition (AW Apr. 9, p. 26). 
two depend upon the pure-lift principle 


N-156F Schedule 

Northrop Corp.'s first production 
N-156F for foreign air forces under the 
Mutual Assistance Program is due off the 
Norair Division line in 12! months. 
Meanwhile. Category 1 flight tests will 


6001. 


A second prototype, number 6003 
which was partially completed when 
USAF halted the program, will be com- 
pleted and put into testing by Jan. 1963. 

First production aircraft will be com- 
pleted in June. 1963. and deliveries will 
begin two months later. Expected allot- 

66, enough for one group of three fighter 
squadrons with a portion held in on attri- 



— Prance’s Dassault-Sud Mirage 3-V and 
British Aircraft Corp.'s advanced vari- 
able-sweep design— and two upon vec- 
torable-thrust powerplants-the Hawker 
Siddclcy P.1154 and the Republic-Fok- 
kcr D.24 Alliance, both built around 
variants of the Bristol Siddeley BS.100 
engine. 

Any decision, however, could be 
meaningless unless funding can be ob- 
tained on a nation-by-nation basis for 
development and production. NATO 
as such has no money for the program. 

With tentative plans by France and 
West Germany to develop first-genera- 
tion VTOI.. projects on their own— 
although either or both could still re- 
main in the NATO program, using the 
latter aircraft to fit a specific defense 
role— the outcome is further clouded by 
the tri-service VAX competition in 
the U. S. for a similar fighter and by a 
concurrent requirement in Great Britain 
for a common aircraft for use by the 
Royal Air Force and Royal Navy. 

Hardware decision on either project 
plus the resultant promise of substan- 
tial funding could have an important 
bearing upon the final outcome of the 
NATO BMR-3 program. 

Still another portent, largely based 
upon the French and West German de- 
cisions to develop their own respective 
national designs for a first-generation 
VTOL fighter, is the seeming swing 
within NATO towards a high-perform- 
ance aircraft rather than one that would 
specifically and exclusively fill the pres- 
ent BMR-3 specifications for a low- 


level close-support aircraft. The Mirage 
3-V may emerge as the pure-lift candi- 
date if it is decided to evaluate both 
VTOL powerplant principles bv produc- 
tion orders of both aircraft. 

Present specifications call for an air- 
craft capable of an on-the-deck speed of 
at least Mach .92 for distances of up to 
250 mi., with a further stipulation that 
it be capable of flying 75% of its serv- 
ice life at sea level. 

The BAC entrant, the D.24, and the 
P.U54 all have Mach 2-plus high-alti- 
tude capabilities as well as the sea level 
performance outlined by NATO and 
could perform both intercept and close- 
support missions. The D.24 is entered 
in both the VAX and the RAF-Roval 
Navy competitions. Tire P.1154, the 
Mirage 3-V, with British Aircraft Corp. 
backing should the decision be made 
to choose a first-generation aircraft, and 
the furthcr-along-thc-road BAC vari- 
able-sweep designs are entries in the 
British competition. Stipulated modifi- 
cations for the Royal Navy include pro- 
visions for a two-place aircraft. 

A national dark horse that arouses 
additional speculation as to the future 
of the NATO program is West Ger- 
many's VJ-101D high-performance air- 
craft still under forced-draft devel- 
opment for the government by a Mes- 
serschmitt, Boikov and Heinkcl team 
despite the necessity for a major re-de- 
sign that barred its entry into the 
BMR-3 competition (AW Jan. 22. p. 
40). This is in addition to the Focke- 
Wulf 1262 close-support fighter in the 
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Polaris Shift Part of U.S. Move 
To Pressure Other NATO Nations 


ANNA Launch Fails 

Cape Canaveral— Attempt to launch 
the ANNA geodetic satellite into orbit 
here May 10 failed when the Ablestar 
second stage failed to ignite. Tire cansc 

life into a 600-naut.-ini. high circular 
orbit at an inclination of about 30 deg. 
The sphere carried an Air Force optical 
flashing beacon which was to have been 
turned on after about three days, an 

and a Navy Doppler system with four 
transmitters similar to the Transit navi- 
gation satellite system (AW May 7, 
p. 30). A backup ANNA is available and 
will be scheduled for launch in about a 
month. 


10,000-lb. gross weight class being de- 
veloped under government contract as a 
replacement for the Fiat G.91 in the 
late 1960s. 

Speculation here as to when a deci- 
sion will be reached within NATO on 
type or types of aircraft to order in 
evaluation quantities ranges from late 
summer to early next year. 

Although little or ho official detail 
has been forthcoming on the BAC en- 
try, the design is believed to depend 
upon eight fuselage-housed lift-engines, 
probably a version of the 6,000-lb.- 
fhrust Rolls-Royce RB.162, for VTOL 
flight. Four of the engines arc located 
in the mid-fuselage section, the other 
four in the aft fuselage spaced on either 
side of the conventional turbojet en- 
gine to be used in forward flight. 

Maximum gross weight of the ad- 
vanced variable-sweep aircraft project is 
reported to be in the 50,000 lb. cate- 
gory. Projected performance is believed 
to be comparable with that of the Re- 
public-Fokker D.24. 

The D.24, also a variable-sweep air- 
craft based largely upon work done by 
National Aeronautics and Space Ad- 
ministration and Republic in this field 
over the past several years, has an on- 
the-deck capability of Mach 1.25 as 
well as Mach 2-plus at altitude. It can 
fly with its hydraulically-actuated vari- 
able wing extended at speeds up to 
Mach .8 and, with wings retracted, 
can land on conventional runways. 

With an external auxiliary fuel tank 
mounted on top of the fuselage behind 
the cockpit, the D.24 reportedly ex- 
ceeds the VAX requirement that an air- 
craft have a ferrying range of more than 
3,000 mi. The high-wing aircraft, em- 
bodying a conventional vertical fin and 
stabilizer, has its nose wheel housed 
under the forward cockpit with the 
main gear located well to the rear of the 
fuselage. In its two-place Navy version, 
the raised second scat for the radar oper- 
ator would be placed directly behind the 
pilot’s compartment. 


By George C. Wilson 

Washington— U. S. commitment of 
five Polaris submarines to the North 
Atlantic Treaty Organization repre- 
sents just one approach the Kennedy 
Administration is taking in its cam- 
paign to persuade West Europe to in- 
vest more heavily in the military 
alliance. 

The Polaris submarine announce- 
ment-coming as it did during the 
NATO Council of Ministers meeting in 
Athens— had considerable psychological 
impact by contrasting the U. S. contri- 
bution with the failure of other Atlantic 
nations to meet their NATO commit- 
ments. The announcement was accom- 
panied by renewed pleas from the U. S. 
for more conventional forces. 

Although assigned to NATO, the 
U. S. Navy retains operational control 
of the submarines and only the U.S. 
President can order them into action. 

Diplomatic sources said that the 
NATO meeting, which closed last week, 
brought Great Britain closer to the U. S. 
position on conventional forces. The 
U. S. long has urged Britain to bring 
its Army of the Rhine up to its 55,000 
treaty strength, but British leaders have 
resisted on grounds nuclear weapons 
were the key deterrent. 

Defense Secretary Robert S. McNa- 
mara was widely credited with helping 
to reduce this British resistance during 
the Athens meeting. He gave the 
foreign ministers an extensive briefing 
on U. S. nuclear strength and explained 
why, despite this power, he felt con- 
ventional forces had to be increased. 
Afterward, Harold A. Watkinson, 
British defense minister, said "the 
British government can go along with 
and support the current balance be- 
tween nuclear and conventional forces." 

Less progress was made in the U. S. 


effort to tic France closer to NATO. 
The French government announced last 
week that it had exploded a nuclear 
device underground May 1 at its Sahara 
testing ground. This was the fifth an- 
nounced nuclear explosion by France 
since the country embarked on its own 
nuclear development program, rather 
than rely on NATO. 

Nuclear agreements at the NATO 
meeting were limited to giving the 
countries in the alliance a voice in de- 
veloping guidelines for the use of tacti- 
cal nuclear weapons and informing the 
governments of the size and location of 
nuclear stockpiles within their bound- 

The type of psychological pressure 
the U. S. exerted in Athens on its allies 
to assume more of the NATO burden 
will be combined over the next several 
months with economic reforms designed 
to achieve the same objective. The 
U. S. unfavorable balance of trade and 
West European prosperity are spurring 
the effort. 

Additional Funds 

For Fiscal 1963, President Kennedy 
requested $1.5 billion for the entire 
military' assistance program, with $569.2 
million of it slated for NATO countries. 
The Kennedy Administration is count- 
ing on adding $230 million in recovered 
or left over military assistance funds to 
boost this Fiscal 1963 total to $1,730 
billion. The $1.7 billion for Fiscal 
1963 compares with President Eisen- 
hower's requests of $1.8 billion for Fiscal 
1962 and $2 billion for Fiscal 1961. 
Congress cut the Fiscal 1962 request to 
$1.6 billion and the Fiscal 1961 request 
to $1.8 billion. 

The $1.7 billion Fiscal 1963 request 
would be distributed this way: Europe, 
$314 million; Africa, $3S million; Near 
East and South Asia, $423 million; Far 


Military Assistance to NATO Declining 


North Atlantic Treaty Organization • 
funds has declined from 45% to 33% o 
the percentage of MAP funds committed 
from Fiscal 1960 through Fiscal 1963. 
Region FY1963 


re of U. S. Military Assistance 
r the last four years. This chart 
r slated for each region, as well a 
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East, $831 million; Latin America. S77 
million; general aid covering more than 
one region, $47 million. Of the total. 
S206 million is slated to go for aircraft. 
$61 million for missiles and S72 million 
for electronic and communication 
improvements. 

The $314 million slated to go to 
Europe in Fiscal 1963 is about S100 
million less than the total expected to 
be spent there this fiscal year. This 
reduction in U. S. grants also is reflected 
in the declining percentage of MAP 
funds going to Europe. Between Fiscal 
1962 and Fiscal 1963, Europe's share 
is expected to drop from 21% to 18%. 
(see accompanying chart). 

McNamara justified the reduction 
this way before the Senate Foreign 
Relations Committee: "Most of the na- 
tions of continental Europe have de- 
veloped economically to the point 
where they can carry' their own defense 
burdens. By reducing its grant-aid 
programs in Western Europe, the U. S. 
in no way indicates any loss of interest 
in the continued freedom of the Con- 
tinent. Tire recent strengthening of 
U. S. forces in Europe indicates our 
detcmiination that communist force 
shall not be the arbiter of European 
developments.” 

Armament Sales 

In addition to specific reductions, 
the Kennedy Administration intends to 
sell armaments directly to NATO and 
other foreign countries whenever possi- 
ble, rather than give them away. Mc- 
Namara predicted these direct sales 
would more than double those in Fiscal 
1961, reaching $722 million in Fiscal 
1962 and $600 million in Fiscal 1963. 
lie said cost-sharing arrangements with 
MAP countries would bring U. S. firms 
another $418 million in Fiscal 1963. 

Another part of the Administration's 
economic approach is to encourage 
NATO countries to pool their resources 
and manufacture their own weapons. 
William P. Bundy, deputy assistant 
secretary of defense for international 
security affairs, told the Senate Foreign 
Relations Committee such pooling 


Lockheed 18-in. Rockel 

Lockheed Propulsion Co.'s 18-in. dia.. 
30-in. -long solid-propellant motor is 
scheduled to be fired soon from Pt. 
Argucllo, Calif., by Air Force as fourth 
stage on a Blue Scout booster configura- 
tion. 

Developed under a high-prioritv con- 
tract with the 6593rd Test Group (De- 
velopment) at Edwards AFB. the motor 
has a plastic case which affords a mass 
fraction of approximately 0.95. The pro- 
pellant's specific impulse is onlv slightly 
higher than normal values in iinc with 
state of the art. 


serves "to enhance the political and 
economic posture of the alliance." He 
cited the F-104G all-weather fighter 
which Belgium. Germany. Italy and 
The Netherlands are producing in a 
cooperative effort. "This enterprise.” 
Buudv said, “will provide these four 
nations with a common ability to sup- 
port a commonly produced aircraft for a 
common purpose." 

paign also includes the curtailment of 
aid agreements with Europe’s NATO 
countries. No new grants of materiel 
will be made in Fiscal 1963 to Belgium. 
France, Germany. Italy. Luxembourg. 
The Netherlands or the United King- 
dom. Assistance will be limited to ful- 
filling standing commitments and to 
training. The onlv new materiel pro- 
grams will be with Denmark. Norway 
and Portugal. 

Spain will continue to receive nrili- 


Washington— Radar signals bounced 
off Venus suggest that its surface ma- 
terial and roughness are comparable to 
that of the earth, according to reports 
by scientists from Jet Propulsion Labor- 
atory' and Lincoln Laboratory made here 
last week to the Third International 
Space Science Symposium, sponsored by 
the Committee on Space Research 
(Cospar). 

Radar probes of many of the more 
distant planets can be accomplished 
when improvements, well within the 
existing state of the art. are made in the 
National Aeronautics and Space Admin- 
istration's JPL Goldstone radar. JPL's 
W. K. Victor and Robertson Stevens 
told the meeting. 

By increasing the power of the Gold- 
stone transmitter from 13 kw. to 100 
kw, and cutting receiver noise to half 
its present value, the range of the radar 
can be doubled. This would enable the 
radar to track Venus throughout its 
orbit, instead of onlv when it passes 
within about 25 million miles of the 
earth at 584-dav intervals as at present, 
they reported. 

A modified Goldstone radar should 
he able to track Mercury' throughout its 
orbit, when visible above the terrestrial 
horizon. Jupiter, which approaches only 
to within 400 million miles of the earth 
once every 13 months, also should be 
visible to the modified radar whenever 
it is above the horizon because of the 
planet's size— 1 1 times the earth’s diam- 
eter. Mars, which approaches within 60 
million miles at 26-month intervals, 
would be detectable only during a por- 
tion of its orbit because of its small size, 
about half the diameter of the earth. 


tarv grants in Fiscal 1963 and Yugo- 
slavia will be free to buy equipment 
from the U. S. but will not be given 
materiel, according to Bundy. Greece 
and Turkey, however, will continue to 
receive substantial U. S. military- grants. 
McNamara said "unlike the European 
countries, these countries cannot afford 
the equipment required if they arc to 
play their part in NATO plans." 

The true measure of current con- 
gressional sentiment regarding the mili- 
tary assistance program will not come 
until later in the session when the legis- 
lation is voted. But the lawmakers al- 
ready are intensifying their criticism of 
Atlantic nations which do not carry 
their prescribed share of the NATO 
cost. Consequently, the Kennedy Ad- 
ministration's psychological and eco- 
nomic approaches to spread the NATO 
burden arc sure to he welcomed by 
Congress. 


The radar probes of Venus have 
demonstrated that an ultra-high-fre- 
quency (UHF) signal can be used for 
space communications over distances 
of 50-75 million miles yvith repeatable 
results. Victor and Stevens reported. 
The present Goldstone facility is cap- 
able of detecting a 50 milliwatt trans- 
mitter with omnidirectional antenna on 
the surface of Venus at a distance of 30 
million miles. This suggests the feasi- 
bility of planting a small beacon for 
telemetry- of conditions on the planet. 

Data obtained from the State Uni- 
versity of Iowa’s Injun satellite in the 
period of July 11 to 28 during a solar 
activity epoch containing 13 flares of 
importance has provided the most com- 
plete sequence of such data yet ob- 
tained. according to a report by G. F. 
Picper. A. J. Zntuda and C. O. Bostrom 
of the Applied Physics Laboratory. The 
Johns Hopkins University. 

The data indicates that as soon as a 
solar flare occurs, it is observed on and 
near the earth in visible, ultraviolet and 
X-radiations and in related ionospheric 
disturbances. The solar flare ejects a 
plasma containing a broad spectrum of 
energetic particles. 

If the plasma contains an appreciable 
number of high energy- particles, with 
energies greater than 40 mev., they may 
reach the earth at high latitudes and al- 
titudes within a few hours after the flare 
begins. This gives rise to several second- 
ary effects such as increased neutron 
count at sea level, increased riometcr 
absorption, magnetic disturbances and 
ionization. 

Lower energy protons in the 1-15 
inev. range appear to be largely con- 


Radar Probes of Venus Indicate 
Its Surface Is Similar to Earth 
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tained in the main body of the solar 
plasma. Approximately 20-40 hr. after 
the flare, some of these leak out from 
the main body and arc detected at high 
latitude and altitude. The sudden com- 
mencement of a geomagnetic stonn in- 
dicates the arrival of the main body of 
the plasma near the earth. The intensity 
of protons in the 1-1 5 mev. region in- 
creases greatly, but with only minor 
changes in geomagnetic cutoffs com- 
pared with pre-storm values. 

As the main phase of the magnetic 
storm begins, the flux of 1-15 mev. pro- 
tons has decreased sharply, considerable 
change in geomagnetic cutoff is evident 
and low-cnergv protons are detectable 
at lower latitudes and altitudes. In the 
latter part of the storm and during the 
recovery period, the geomagnetic cut- 
offs gradually return to their pre-stomi 
values while the plateau flux of 1-15 
mev. protons decays exponentially with 
iclaxatron time of about 20 hr. 

In other papers presented at the con- 
ference, scientists reported: 

• Plasma cloud ejected from the sun 
forms an expanding magnetic shell or 
bulge which is linked with the sun and 
acts as a magnetic barrier either to trap 
or sweep out solar cosmic rays ejected 
from the flare, depending upon the rela- 
tive position of the in|ectcd particles 
and the plasma cloud in space, accord- 
ing to theory advanced by Tatsuzo 
Obayashi of Kyoto University in Japan. 

• Analysis of solar emission in the 250 
to 1.300 angstrom ultraviolet region 
shows a large abundance of iron and 
an unexpectedly low abundance of ni- 
trogen and neon, according to report bv 
Harold Zirin of the High Altitude Ob- 
servatory and L. A. Hall and II, E. 
llintcreggcr of AF Cambridge Research 

• Measurements of lunar radiation at 
wave lengths of 1.6, 3.2 and 9.6 cm. 
suggest that the moon’s surface may be 
a porous material like pumice, based on 
its apparent thermal conductivity, 
Soviet scientist V. S. Troitski reported. 
Dielectric properties of the lunar surface 
indicate that it might be a mixture of 
80% quartz sand with the balance con- 
sisting of rocks. 

• Confirmation of the theory that clcc- 

hemisphcre appear simultaneously at a 
geomagnetic conjugate point in the 
other hemisphere was reported by E. R. 
Schiffmacher and C. G. Little of the 
National Bureau of Standards. 

Using instrumentation located in 
Antarctica and in Canada, scientists 
found that radio wave absorption events 
measured at the two sites were closely 
related in amplitude and duration, with 
only a single exception. The conjugate 
point theory holds that energetic par- 
ticles responsible for such absorption 
travel in both directions along the lines 
of the earth's magnetic field. 


United Technology Corp. Awarded 
Contract for 120-in. Solid Motor 


By Larry Booda 

Washington— United Technology' 

Corp., Sunnyvale, Calif., a subsidiary of 
United Aircraft Corp., last week was 
selected by the Air Force to develop the 
120-in.-dia. solid propellant rocket 
which is intended to serve as part of the 
workhorse space booster for a variety of 
vehicles until about 1970. 

Announcement of the selection was 
delayed due to political considerations 
arising from assertions by Florida poli- 
ticians that if a particular company were 
chosen, tire state would benefit because 
the firm's solid propellant plant would 
be located there. As a result, tire re- 
lease was timed for one day after the 
primary election in Florida. 

Companies in contention for the 
award were UTC. Lockheed Propul- 
sion Co. (formerly Grand Central 
Rocket Co.), whose plant is at Red- 
lands. Calif., Aerojet-General Corp., 
Azusa, Calif., and Thiokol Chemical 
Corp,, Rocket Operations Center. Og- 
den. Utah. 

Competition had been sharp for this 
booster development contract. It is the 
first tagged to launch space payloads 
only, rather than with an original mis- 
sion of boosting ballistic missiles. 
Titan 3 Booster 

Negotiations will begin with UTC 
immediately for development of the 
booster. Its initial employment con- 
figuration will be as two units strapped 
to the Martin Titan 2 storable pro- 
pellant booster. The combination will 
be called the Titan 3. The contract is 
dependent on final selection of a Titan 
3 contractor. 

UTC was created by United Aircraft 
two years ago with the idea of develop- 
ing segmented solid propellant rockets 
for space applications. The company has 
existed mainly on relatively small study 
contracts. A large amount of United 
Aircraft money has gone into the opera- 

First and most obvious use for Titan 
3 will be Dyna-Soar boost glide vehicle. 
This unpowered aircraft would be 
boosted into orbit, re-enter the atmos- 
phere and land at a pre-selected site 
in a manner similar to that of the X-l 5 
research vehicle. 

It would also power a new generation 
of satellites into orbit. New heavier 
upper stages— follow-ons to the current 
Agcna serics-with Titan 3 as a first stage 
could carry multiple capsules for even- 
tual return to earth, permitting more 
thorough reconnaissance and missile 
detection coverage. 


Inspector satellites for determining 
the nature of other satellites would also 
be launched by a Titan 3 combination. 
The Army’s Advent communications 
satellite and another proposed by the 
Air Force for operational control mis- 
sions are also possible payloads. 

Titan 3 will offer flexibility. Total 
impulse will be varied by using one or 
more segments. Thrust could be as 
much as 1 million lb., although pres- 
ently projected 120-in. proposals are 
more modest, with about 400,000 lb. 
thrust planned for each booster, for a 
total of 800,000 lb. 

The Titan 2 core will develop 430,- 
000 lb. thrust, and, since it can be re- 
started. will be able to vary its total 

At present it is intended that the 
1 20-in. motor be the four-segment con- 
figuration with growth possibilities to 
five segments. 

There will be three development 
phases. A preliminary flight rating test 
(PFRT) series will include demonstra- 
tion of thrust vector control, tempera- 
ture cycling and firing at high, low and 
medium temperatures, thrust termina- 
tion under conditions simulating a pad 
abort, test firing of segments which have 
been transported and dcstruct action. 
These actions will be applied to seven 
four-segment motors. 

After the PFRT series there will be 
design verification tests run on three 
five-segment motors, involving demon- 
stration of thrust vector control, firings 
over a range of temperatures and tests 
to simulate firing under conditions of 
restraint. 

A qualification test scries will follow 
which will involve nine firings of four- 
segment motors. This will be similar to 
the PFRT but will be built around a 
firm development design and larger 
test samples. 

Four-segment motors will weigh 
about 375,000 lb., will be 60 ft. long 
and will have a mass fraction of 0.88. 
The five-segment motor will weigh 
about 450.000 lb., will be 75 ft. long 
and will have a mass fraction of 0.89. 
The propellant could have a specific 
impulse of 260, but for safety reasons 
this may be reduced. Burning time of 
the motors will be from 100 to 110 sec. 

Thrust vector control will be by 
fluid injection through ports around four 
quarters of the perimeter of each noz- 
zle. There will probably be dual igni- 
tion systems. Propellant will have to 
meet all operational requirements after 
being stored for a year at 50% humidity 
and at temperatures ranging from 60F 
to 90F. 
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U.S. Nuclear Test Aims Detailed by AEC 


By Philip J. Klass 

Washington— First official release last 
week of some details on the electromag- 
netic effects of nuclear explosions on 
radar, radio communications and the 
ionosphere confirms earlier reports as to 
some of the objectives of current U.S. 
atmospheric nuclear tests and partially 
explains Defense Department reluctance 
to put the Nike Zeus anti-missile system 
into production. 

These details arc contained in “The 
Effects of Nuclear Weapons.” prepared 
by the Defense Department and pub- 
lished by the Atomic Energy Commis- 
sion. It is the first revision to a publica- 
tion by the same title originally issued 
in 1957. 

The new version contains a section on 
the effects of nuclear explosions on radar 
and radio systems not contained in the 
original, and a new section on methods 
for detection of distant nuclear blasts. 

The publication makes brief reference 
to the hydromagnetic wave produced 
by extremely high-altitude bursts, which 
results from violent distortion of the 
earth’s magnetic field by the expanding 
burst-produced plasma and the interac- 
tion of this plasma with the magnetic 
field. There has been considerable sci- 
entific-military' speculation following the 
recent Soviet high-altitudc, high-yield 
tests that such detonations could in- 
duce extremely high currents in under- 
ground missile command and control 
cables, producing temporary or perma- 
nent disruption (AW Mav 7. p. 26: 
Mar. 19, p. 26). 

A nuclear explosion produces two 
fundamentally different types of electro- 
magnetic effect in the broad spectrum 
ranging from a few kilocycles up to the 
infrared region: 

• Brief duration pulse, of extremely 
high intensity, produced directly from 
the explosion itself or from the dis- 
turbed plasma region near the blast. 

• Longer-term changes in the electrical 
characteristics of the ionosphere, which 
adversely affect some types of radio 
communications and radars. Those af- 
fected most include long-range high- 
frequency (HF) radio and ionospheric 
scatter communications, and early-warn- 
ing and tracking radar designed for use 
against ICBM warheads and space vehi- 
cles located above or in the ionosphere 

The pulse type effect can be created 
in two different forms. One, which oc- 
curs following bursts at or near the 
earth's surface, reaches its peak intensity 
within approximately 0.01 microsecond 
(millionths of a second) after the burst. 
It produces electromagnetic radiation at 
frequencies as high as 100 me., but the 
bulk of the energy is radiated at lower 


frequencies. At a range of 100 mi. from 
the burst, the radiated energy is dis- 
tributed about a median frequency of 
10-15 kc. which is related inversely to 
the size of the burst. At longer dis- 
tances up to several thousand miles, 
the form and spectrum of the pulse arc 
determined largely by the characteris- 
tics of the propagation medium— the 
duet formed by the D and E regions of 
the ionosphere and the earth. 

The second type of pulse effect "is 
considered to be of particular signifi- 
cance for extremely high altitude- 
bursts. the report says, lmmcdiatclv 
after the burst, the hot weapon debris 
is a highly ionized vapor— plasma-which 
is expanding rapidly. Because all such 
plasmas tend to exclude a magnetic 
field, the expanding weapon plasma 
causes “a violent distortion of the 
earth’s magnetic field.” 

The interaction of the geomagnetic 
field and the plasma produces a hydro- 
dynamic wave which retains its identity 
and characteristics in propagating over 
very long distances at high altitudes. 
But at lower levels, where it interacts 
with the denser atmosphere, it is de- 
tected as an ordinary electromagnetic 
wave or magnetic disturbance. 

Both the nuclear and thermal radia- 
tions produced by a nuclear explosion 
can create ionization in the atmosphere, 
with between 10 and 75% of the total 
yield going into such electron produc- 
tion. depending upon the height of the 
burst. If only 10% of the energy’ of a 
megaton-size' weapon were effective in 
producing ionization, it would produce 
as many free electrons as normally arc 
found in the entire ionosphere. 

Tlius a nuclear weapon burst can 
have a profound effect on those radar 
and radio systems whose operation de- 
pends upon the amount of ionization in 
the ionosphere. 

Radars designed for use against air- 
breathing targets at linc-of-siglit ranges 



operating at ultra high frequencies 
(UHF), do not appear vulnerable except 
to a blast in the immediate vicinity of 
the station or in the direct path to’ the 
target. 

But radars such as those used in the 
Ballistic Missile Earlv Warning System 
(BMEWS) or Nike Zeus anti-missile 
system arc much more vulnerable be- 
cause their signals must penetrate the 
ionosphere and weak echoes must re- 
turn via the same path. 

At the UHF frequencies in which 
BMEWS and Nike Zeus radars operate, 
the minimum attenuation from an un- 
disturbed ionosphere occurs mainly in 
a 10 mi. thick layer centered at about 
45 mi. altitude, corresponding to the 
D-region. The attenuation is directly 
proportional to electron density and in- 
versely proportional to the square of 
signal frequency. 

Under normal conditions, for a radar 
operating at 400 me., with its beam 
at a low elevation angle of about 10 deg. 
above the horizon, the attenuation of 
its signal passing through the D-region 
both to and from the target would 
amount to only 0.00? db. 

But if a one-megaton weapon ex- 
ploded at an altitude of 10 to 40 mi. 
within 10 mi. of where the beam passes 
through the D-region. the signal att-m- 
ation six minutes after the blast would 
be approximately 1 50 db.. more than 
enough to completely black out the 
radar. Even an hour after the blast, 
the attenuation would be approxim- 
ately ? db., or a thousand times more 
than for an undisturbed ionosphere. 

Admittedly, any enemy that exploded 
several nuclear weapons simultaneously 
in several locations so as to black out 
all BMEWS radars before launching an 
all-out attack would risk giving awav 
his intentions by this very act. How- 
ever, it would provide an enemy with 
the opportunity to black out anti-missile 
system acquisition radars which prob- 
ably would compensate for the risk of 
disclosing the attack. 

Nuclear detonations pose another 
type of problem for precision tracking 
radars, such as those used for anti-mis- 
sile missile guidance. Changes in iono- 
sphere electron density also create 
changes in its refraction, which means 
that a radar beam will be bent more 
than in an undisturbed ionosphere. 
The amount of increased bending is 
directly proportional to the change in 
electron density and inversely propor- 
tional to the square of radar "operating 

For a radar operating at 100 me.. 
whose beam makes an angle of 20 deg. 
to the horizon, an increase in density 
by one million electrons per ee. would 
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cause the beam to be bent by an addi- 
tional 0.S degree in passing through the 
D-region. Such an increase would occur, 
for example, within several minutes 
after the detonation of a one-megaton 
weapon at an altitude of 10 to 40 mi. 

At higher frequencies, where preci- 
sion tracking radars can be expected to 
operate, the bending would not be as 

would amount to 0.008 degree, but even 
this might be enough to adversely affect 
the accuracy of an anti-missile missile. 

Still another adverse effect results 
from the fact that ionization produced 
by a nuclear blast tends to become non- 
uniform and to align itself in columns 
of differing density along the lines of 
the geomagnetic field. These irregu- 
larities can produce scintillation in the 
radar echos and/or cause false echos 
from small ionized patches, making it 
difficult to tell which echos come from 
warheads. However, “not enough is 
known of these phenomena to permit 
a quantitative description." 

Very low frequency signals (? to 50 
kc.), used by the Navy for long-range 
communications with its submarines 
and for its Omega long-range navigation 
system, normally travel through a duct 
formed by the lower portion of the 
ionosphere which is characterized by an 
electron density of about 1,000 elec- 
trons per cc. A nuclear burst increases 
this electron density, which effectively 
lowers the height of the duct, so that 
VLF radio waves arc reflected at a 
lower altitude and therefore travel a 
shorter distance, reducing over-all ef- 
fective range somewhat. 

Another effect, more significant for 
certain applications, is the sudden shift 
in the phase of VLF signals. The mega- 
ton-size Teak and Orange detonations 
during the Project Hardtack tests at 
(olmston Island in 1948. with blasts at 
252,000 and 141,000 ft. respectively, 
produced an abrupt 40-deg. phase shift 
in the 18.6 kc. signal transmitted from 
Naval Radio Station at Seattle, as re- 
ceived at Cambridge, Mass. This de- 
spite the fact that the path between the 
two was at least 3,000 mi. away from 
the detonation point. 

Radio signals in the low and medium 
frequency portion of the spectrum (30 
kc. to 3 me.) depend primarily upon 
the ground-wave mode of propagation 
in which the signal follows the curvature 
of the earth. They are relatively unaf- 
fected by nuclear detonations, but their 
useful range under normal conditions 
usually is limited to a few hundred 
miles. Most vulnerable frequencies are 
those in the high-frequency band (3 to 
30 me.), normally used for long-range 
radio communications. But because 
these frequencies also are vulnerable to 
natural disturbances such as sun spot 
activity, there has been decreased mili- 
tary reliance upon HF in recent years. 



the Strategic Air Command's link with 
its far flung bombers. 

High frequency radio signals nor- 
mally propagate by successive reflections 
from the ionosphere, losing some energy’ 
with each reflection. If more than three 
successive reflections occur, the signal 
is heavily attenuated, and this will 
occur if the E-rcgion density rises above 
approximately 100.000 to 'one million 
electrons per cc. 

A nuclear detonation at low altitudes, 
below approximately 10 mi., does not 
produce any significant increase in elec- 
tron density in the ionosphere. But a 
megaton-size weapon, exploded above 
10 mi, altitude, releases sufficient nu- 
clear radiation and thcnnal X-rays to 
instantaneously increase electron density- 
above critical values and disrupt HF sig- 
nals passing close to the burst point. 

For example, a megaton burst at 30 
mi. altitude in daytime would disrupt 
signals bouncing off the ionosphere 
within 600 mi. of the burst point, and 
the signal would remain blacked out 
for at least 17 min. and perhaps for as 
long as three hours, depending upon 
radio operating frequency. 

In addition to this initial effect, there 
is a delayed reaction due to ionization 
caused by residual beta and gamma 
radiation from the debris cloud. For 
example, an I IF signal passing within 
500 mi. of a megaton burst which was 
detonated at an altitude of 10 to 40 
mi. will be disrupted by radiation from 
the debris cloud five hours after a day- 
time burst and will not recover for sev- 
eral hours. 

If the burst occurred at an alti- 
tude of 40 to 70 mi., a signal passing 
within 500 mi. of the debris will be 


affected within 15 min. and will not 
recover for at least 10 hr., AEC says. 

Beta particles emitted by radioisotopes 
in the weapon residue, because they 
carry an electrical charge, wall spiral 
along the earth’s magnetic field lines 
to the opposite hemisphere. This will 
produce a similar blackout area in the 
opposite hemisphere. This means that 
a high-altitudc nuclear explosion in the 
South Pacific, directly south of the 
U. S., could black out HF communica- 
tions over large portions of the U. S. 

Still another effect on HF com- 
munications will be produced by dis- 
tortion of the ionosphere caused by det- 
onations at altitudes above approxi- 
mately 40 mi. The shock wave pro- 
duced by such high altitude explosions, 
moving upward and outward at about 
2,000 mph., disturbs the upper portion 
of the ionosphere (E and lower-F re- 
gions). Any HF radio system which is 
bouncing its signal off a point on the 
ionosphere which is within 1,000 mi. 
of a megaton burst occurring at 40 to 
70 mi. altitude probably will be 
blacked out for an hour or more. 

For example, during the Teak and 
Orange detonations in 1958, a 15 me. 
signal from Hawaii which was being re- 
ceived in Japan was lost for several hours 
following each detonation. Signal passed 
within 600 mi. of the burst point. 

The increased electron density in the 
ionosphere produced by nuclear blasts 
has no significant effect on line-of-sight 
communications at very high and ultra 
high frequencies (VHF and UHF) un- 
less the burst occurs directly between 
the two stations, and then the interrup- 
tion lasts only for several seconds. 

For ionospheric scatter systems op- 
erating at VHF frequencies, the in- 
creased electron density from a nuclear 
explosion reduces the effective operat- 
ing range by lowering the altitude at 
which scattering occurs from the nor- 
mal 60 mi. to about 40 mi. This limits 
maximum ionospheric scatter range to 
about 1,200 mi. because of earth curva- 
ture and would black out systems de- 
signed for operation beyond these dis- 
tances. There is no significant effect on 
tropospheric scatter communication 
systems operating at UHF, the report 
indicates, unless the blast occurs di- 
rectly between the two stations, in 
which case the blackout lasts only for 
several seconds. 

Defense Department interest in com- 
munication satellites for long-range 
communications is explained, in part, 
by their relative invulnerability to the 
effects of nuclear blasts. While their 
signals must penetrate the ionosphere, 
the attenuation at UHF frequencies is 
not expected to become too severe un- 
less electron density exceeds 10 million 
electrons per cc. Such densities do not 
exist for more than a second except in 
the vicinity of a burst. 
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Data Indicates Centaur Structural Failure 



CENTAUR C-l vehicle is launched by NASA at Cape Canaveral (top) and is engulfed in 
flames (bottom) 55 see. after normal liftoff and early flight. Booster is Atlas D. 


Cape Canaveral— Preliminary tele- 
metry and camera data on the unsuc- 
cessful flight last Tuesday of National 
Aeronautics and Space Administration's 
Centaur C-l vehicle indicated that a 
structural failure started . . in the 
area of the junction between the nose 
cone and the Centaur stage.” 

Catastrophic fire followed the failure, 
which occurred about 55 sec. after an 
apparently normal liftoff and early flight. 

NASA said that detecting the cause 
and exact location of the failure would 
demand “. . . a more detailed analysis 
which is now going on at Cape Ca- 
naveral and San Diego.” 

But there was some speculation of 
a possible cause by a few observers at 
the Cape and in the Centaur block- 
house. They suggested that one of the 
jcttisonable panels on the Centaur stage 
—either one of the four cylindrical- 
sector insulation shields over the liquid 
hydrogen tank or one of the nosc-conc 
halves or its cap— could have become 
detached prematurely and punctured 
a tank. 

This was the sixth attempt to fly the 
Centaur vehicle, which is boosted by a 
modified General Dynamics/Astro- 
nautics Atlas D intercontinental bal- 
listic missile. Centaur stage, which is 
similar in construction to the Atlas 
series, also is built by GD/A. It is 
powered by a pair of Pratt & Whitney 
RL10A-1 rocket engines developing 
15,000 lb. thrust each and burning 
liquid hvdrogen and liquid oxvgcn (AW 
Apr. 2, p. 52). 

One major objective of the planned 
flight was to determine behavior of the 
liquid-hydrogen fuel under long-time 
zero-gravity environment, and during 
steering maneuvers and accelerated 
flight. 

Centaur stage is 42 ft. long. 10 ft. 
in diameter and weighs 32,000 lb. at 
separation. Forward portion of the 
stage is a jcttisonable nose cone, made 
of two half-sections and a cap, and 
weighing a total of 750 lb. Its puqiose 
is to protect against aerodynamic heat- 
ing and to control the heat transfer 
from the nose section to the liquid 
hydrogen. This 18-ft. long cone is 
designed to be jettisoned about three 
minutes after liftoff, released by ex- 
plosive bolts and separated by the 
energy in two small nitrogen bottles. 

There are four jcttisonable quarter- 
panels of insulation around the hydro- 
gen tank, between the base of the nose 
cone and the interstage separator. They 
are made of glass fiber faces enclosing 
a plastic foam with imbedded glass 
fibers. Panels are restrained at the 
bottom by hinges and held with spring- 
loaded tension straps secured by ex- 
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MMRBM Competition Target Date Scheduled 

Oct. 31 is target date for submission of reports by the various associate contractors 
who will be selected in Phase 1 of AFSC Ballistic Systems Division’s competition for 
the mobile medium-range ballistic missile (MMRBM) program being advanced for 
NATO nations. 

Phase 1, a program definition phase, is the only portion of the program now funded. 
Proposals in the various associate categories arc being submitted at different times, 
beginning this month, and BSD probably will require 90 days to evaluate each pro- 
posal. which is expected to specify a firm fixed price for the program definition phase. 

Phase 1 proposals also will include a representative proposal for Phase 2 (develop- 
ment) based on a work statement which was attached to the requests for proposals 
issued originally. From the Phase 1 contractors. BSD will select a group to undertake 
Phase 2. For Phase 1 it is expected that more than one contractor may be chosen 
in each category, but it is anticipated that only a single contractor will be tagged for 
each area of development in Phase 2. 

The second phase will encompass design, fabrication, evaluation and operational 
tests and building of a prototype system, as well as establishing a production poten- 
tial for an operational mventorv. 

Phase 2 will provide incentive advantages, so that it will be possible for a contractor 
displaying unusual performance to cam a maximum fee and. in the event of inade- 
quate performance, earn no fee and also be held responsible for excess costs. 

Phase 3, covering the acquisition of the operational system, is not yet authorized 
by Department of Defense. 


plosive bolts. The bolts were to have 
been blown bv programmer command, 
releasing the panels to open out into the 
slipstream and pull away. 

Routine of the launch and initial 
flight appeared completely normal to 
observers. Ignition of verniers, sus- 
taincr and booster engines was followed 
by a perfect liftoff. Programing down- 
range began at about 1 5 sec. after the 
Atlas/Centaur lifted off the pad. and 
appeared normal. 

At 55 see. after liftoff, when the 
vehicle was between 20,000 and 30,000 
ft., the failure occurred. The normal 
flame patterns of Atlas boosters and sus- 
tained were lost in a fiery streak which 
broadened as it burned. 

Divers later recovered some of the 
Centaur wreckage, which hit in fairly 
shallow water about three miles offshore 
over a sloping shelf which extends off 
the coastline here. NASA said, however, 
that the recovered debris would not aid 
materially in determining cause of the 
launch failure. Some of the glass fiber 
covering floated in last Wednesday on 
the tide, but this was of no value in 
analv/ing the failure. 

X-15 Heating Reaches 
1,250F During Flight 

Edwards AFB, Calif.— Aerodynamic 
heating raised temperature on the lower 
speed brake of the North American 
X-15 research aircraft to 1.250F during 
a flight made by Air Force Flight Test 
Center Test Pilot Maj. Robert A. Rush- 
worth on May 8. 

Preliminary data on Rushworth's 
flight, which" was primarily to gather 
data on the aerodynamic heating phe- 


nomena. showed also that temperatures 
on the lower wing surface and on the 
bottom of the fuselage reached 900 to 
1.000F. The flight was made at rela- 
tively low altitude, 72,000 ft., but at 
high speed. Maximum speed was Mach 
5.32 or 3,511 mph. Burn time on the 
Thiokol XLR-99 engine was 99 sec. 

Dynamic pressure exerted by the at- 
mosphere on the X-l 5 while traveling at 
Mach 5.32 was 1.670 psf. even though 
at 72,000 ft. altitude. The ambient pres- 
sure is only 4% of that at sea level. 


News Digest 


Aerojet-General Corp. has signed a 
SI 7-million letter contract with the Na- 
tional Aeronautics and Space Adminis- 
tration for the design and development 
of the M-l engine, two or more of 
which will power the second stage of 
the Nova launch vehicle (AW Apr. 16. 
p. 31). M-l, burning liquid hydrogen 
and liquid oxygen, will develop 1.2 mil- 
lion lb. of thrust and will burn S5 tons 
of the fuel in one minute. 

Sikorsky S-64 twin-turbine powered 
flying crane made its first flight last 
week. The 20 min. flight included hov- 
ering. brief forward and lateral motion. 

Canadian Bristol-Aerojet, I.td., a 
jointly-owned subsidiary of Aerojet-Gen- 
eral Coqj. and the Bristol Aeroplane 
Co. of Canada. Ltd., has been formed 
for production of solid rocket propel- 
lants. A S2-million production facility 
is planned on the outskirts of Winnipeg 
and is expected to be in operation somc- 


Trans World Airlines and the Air 
Line Pilots Assn, last week agreed to a 
new contract calling for wage increases 
and including a proposed solution to the 
crew complement question. The con- 

threatened strike. Details on the crew 
complement issue will be worked out 
after June 1. but ALPA indicated that 
agreement had been reached on basic 
principles. 

Col. Otto J. Glasser has been named 
r ice commander of Air Force’s Elec- 
tronic Systems Division, Hanscom 
Field, Mass., filling the vacancy created 
when Maj. Gen. Charles II. Terhiine, 
Jr., was elevated to ESD commander. 
Glasser. a command pilot, has been 
nominated for brigadier general. 

Dr. John L. McLucas has been 
named deputy director of defense re- 
search and engineering-tactical warfare 
programs. He was formerly president of 
lIRB-Singer, Inc., of State College, Pa. 
Fred A. Payne. Jr., has been named 
deputy DDRE-stratcgic and defense sys- 
tems. l ie was formerly manager of ad- 
vanced systems planning of North 
American Aviation, Inc. 

First of two Mariner R spacecraft pro- 
gramed to fl v by Venus will be launched 
around Aug. 20 from the Atlantic Mis- 
sile Range. U. S. will attempt another 
lunar impact with Ranger 5 about Nov. 
14. 

United Aircraft Corp. reported net 
income of $4, 567, ISO during the first 
three months of 1962 compared with 
52,01 5,450 for the same quarter in 1961. 


NASA Funds Cut 

Washington— House Science and As- 
tronautics Committee last week approved 
a bill authorizing $3,742,162,000 for the 
National Aeronautics and Space Admin- 
istration for Fiscal 1963, representing a 
paper reduction of S45 million hut an 
actual cut of $116 million in the re- 
quested amount (AW Apr. 16, p. 25). 

The committee’s major cuts were in 
the agency's facilities budget, including 
the Nova launch pad complex at Cape 
Canaveral, and in the scientific satellite 
program. The S10.4 million requested 
for the Prospector unmanned roving 
lunar vehicle was cut and reductions were 
made in the orbiting scientific observa- 
tory and orbiting geophysical observatory 
programs. The committee voted S71 mil- 
lion to compensate NASA for money it 
took from its research account this year 
to pay for land and facilities. This 
money, however, cannot be used for 
Fiscal 1963 projects. 
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AIR TRANSPORT 


Atlantic Opinion Viewed as Merger Boost 


CAB staff recommendation to eliminate Pan Am, TW A 
European competition seen as support for union. 

By L. L. Doty 


Washington— Recommendation by the Civil Aeronautics Board staff last 
week for a restoration of the "area" concept on transatlantic routes is being 
viewed here as a favorable argument for a merger of Pan American World 
Airways and Trans World Airlines (AW May 7, p. 47). 

Tire recommendation was contained in a 74-pagc staff report which pro- 
posed elimination of direct competition between the two carriers at major 


European points by granting Pan An 
Frankfurt and TWA similar rights at 
Proponents of the merger plan say 
the staff proposal, which, in effect, 
gives each carrier monopoly routes, en- 
dorses the theory that European air 
travel markets are inadequate to sup- 
port two U. S. carriers. They add. how- 
ever. that two carriers operating 
monopoly routes will be weakened by 
splitting the entire European market 
and that only through a single mo- 
nopoly carrier can the U. S. sustain the 
strength it needs to combat the deep in- 
roads being made by foreign flag car- 
riers in the North Atlantic market. 


i exclusive rights to serve London and 
Paris and Rome. 


competition concept. This was the doc- 
trine adopted by the Board when trans- 
atlantic routes were originally granted 
in 1945. 

Since that time, however, with the 
addition of new sendees and route 
awards and with the purchase of Ameri- 
can Overseas Airlines by Pan Am in 
1950, direct competition at such major 
points as Paris. Rome. Frankfurt and 
London has evolved. 

The staff concluded in its study that 
the competitive spur between U.S. car- 


riers once necessary to ensure the proper 
development of air transportation is no 
longer necessary. It then offers this 
reason for eliminating competition or 
duplicating services: 

"Today the 15 [North Atlantic] for- 
eign flags as a group have the equip- 
ment not only to fully compete, but 
actually to outserve our carriers. Wc 
now have our own two carriers fully 
competing against each other in the 
four most lucrative European markets— 
London. Paris. Rome and Frankfurt- 
while their foreign counterparts are not 
only growing in size, strength and num- 
bers. but also engaging in expanding 
pooling arrangements and like activities 
designed to further enhance their com- 
petitive opportunity. The elimination 
of competition between the U. S.-flags 
would allow each carrier to pit its full 
strength in the markets served against 
the foreign flags.” 

The study then gives its strongest en- 
dorsement to a non-competitive route 
system by stating that “there appears 
to be strong evidence that if two U. S. 
carriers are to survive economically in 
this area, then they must be allowed to 
exploit noncompetitive routings." 


'Chosen Instrument' Policy 

This, they believe, can be achieved 
best by a merger of the two airlines, 
which would save the Board from grap- 
pling with the knotty problem of which 
carrier would be selected in the event 
the “chosen instrument” principle was 
decided upon. In its report, the Board 
staff made this sole allusion to the 
chosen instrument theory: 

"The staff does not believe that now 
is the time to abandon the historic 
national policy of regulated competition 
for a policy of a U. S. monopoly car- 
rier in the North Atlantic.” 

Some observers interpret this wording 
to mean that, since the staff did not 
take pointed opposition to a single car- 
rier operation and appears to imply 
that the time for such an operation may 
vet appear, the issue of the chosen in- 
strument is bv no means dead. Violent 
opposition has kept it shelved for 14 

Champions of the chosen instrument, 
particularly Pan American, are certain 
to inject it as a factor in the Board’s 
Transatlantic Route Renewal Case in- 
vestigation which was instituted by an 
order which accompanied the staff 

The staff, in its report, chose the mid- 
dle road between regulated competition 
and the chosen instrument— the area 
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The study stresses the steady decline 
of U. S. carriers’ participation in the 
North Atlantic market— from 62.8% in 
1950 to 36.9% last year— and then notes 
carefully that, whereas TWA almost 
equalled Pan Am’s share of the market 
in 1953 and 1954, it now carries only 
half as much traffic as Pan Am. 

Here is how the report compared 
TWA and Pan Am on a financial basis: 

". . . figures reveal that TWA’s inter- 
national operations over the past eleven 
years have resulted in a net loss after 
interest of S47 3,000 and an average rate 

The figures also show that TWA oper- 
ated well in the red in three of the last 
four years ... As for PAA, while it has 
been operating profitably during this 
period, its rate of return on total invest- 
ment has averaged only fi.'44%. For the 
year ended September 30. 1961 . . . 
PAA showed only a SI. 8 million profit, 
a decided drop from 1959 and I960." 

Observers interpret these figures to 
indicate that the two carriers are drain- 
ing one another, a situation, they say, 
that the area competition concept is not 
likclv to correct substantially. 

The study compares with the White 
House study prepared by United Re- 
search Corp. in i960 in many aspects 
but differs in a few others. For ex- 
ample, the Write House study, which 
was released during the lame duck 
period of the Eisenhower Administra- 
tion. found that competition by two 
U. S. carriers at London. Paris and 
Rome was warranted and “will continue 
to be warranted." It recommended one 
carrier service into Frankfurt but. gen- 
erally backed direct competition “where 
traffic and other economic conditions 
give competent competitors the oppor- 
tunity to engage in profitable aviation 

Here is a summary of the staff recom- 
mendations outlined in the report: 

• Pan American would har e exclusive 
access to London. Shannon-Dublin and 
Frankfurt. 

• TWA would have exclusive rights to 
serve Lisbon, Paris and Rome. 

• Second round-the-world experiment 
would be ended by terminating TWA’s 
route at Cairo and transferring its de- 
leted points to Pan Am. 

• Madrid would be removed as a stop 
on Pan American’s South Atlantic 
route and Pan Anr’s mid-Atlantic route 
between San Juan and Rome via Azores, 
Lisbon, Madrid would be dropped. 

• Barcelona, Marseilles and Nice on 
Pan Am’s North Atlantic route would 
be discontinued, as would Philadelphia 
on TWA’s North Atlantic route. 

• Pan American would be certificated at 
Lagos, Nigeria. 

• Seaboard World’s all-cargo authority 
would be renewed for an indefinite pe- 
riod and Rome would be added to its 


Northeast, Hughes Tool Discuss 
Financial Aid After Control Ruling 


Washington — Representatives of 
Hughes Tool Co. and Northeast Airlines 
last week planned to discuss immediate 
financial aid to the carrier as a first step 
after a Civil Aeronautics Board exam- 
iner’s initial ruling approving Hughes 
Tool control of the airline. 

The May 8 ruling by Examiner Mer- 
ritt Ruhlen gave Hughes Tool almost 
unqualified control. The only stumbling 
block could be CAB action on petitions 
for review of the decision, which East- 
ern and National airlines— two of 
Hughes Tool’s harshest critics— prom- 
ised to file by May 22. 

If CAB agrees to review, the final de- 
cision would be delayed. Best estimates 
of when the Board would get the case 


Hughes Tool’s attorney. Chester 
Davis, told Aviation Week that his 
company would meet with Northeast 
to find out what financial help it needs 
until final Board action. Davis said he 
had no idea how much money would be 
needed. Northeast has been without 
outside aid since its financial assistance 
agreement with Hughes Tool expired 
on Mar. 13. The airline had said it 
would run out of cash by May 1 5. 


Speedy Decision 

Ruhlen issued the 42-page decision 
granting approval just fisc calendar days 
after final briefs were submitted to him 
—one of the quickest major decisions in 
the memory of CAB officials. 

Ruhlen gave Hughes Tool virtually 
everything it wanted. On the basis of 
the record. Ruhlen said, and in view 
of the alternatives, Hughes Tool control 
would not create a monopoly or restrain 
competition, nor be adverse to the pub- 
lic interest. 

He further concluded that Hughes 
Tool's financial aid could benefit the 
public interest through continued opera- 
tion of the airline, benefiting its em- 
ployes, creditors, and stockholders. Con- 
tinuance of service would also serve the 
traveling public. Ruhlen said. 

Ruhlen made approval subject to only 
three routine conditions that Hughes 
Tool had already agreed to accept. The 
conditions arc the same as those set 
forth in an Oct. 17. 1944, order granting 
Hughes Tool Co. permission to control 
Transcontinental & Western Air which 
later became Trans World Airlines. 

The examiner's decision evoked 
mixed reactions from persons interested 
in the case. A spokesman for National 
was bitterly unhappy, while a Hughes 
Tool spokesman, naturally, was pleased. 


CAB's Bureau Counsel, whose recom- 
mendations in the case were completely 
rejected by Ruhlen, was not immedi- 
ately available for comment. Bureau 
Counsel also has the right to petition 
for review. 

Others, whose interests were not as 
closely tied to the outcome of the case, 
felt that Ruhlen’s decision was probably 
the least disagreeable of several admit- 
tedly hard alternatives. To some, the 
decision still left a nagging doubt about 
whether Hughes Tool and Northeast 
had deliberately let a financial crisis 
ripen in the hope of getting concessions 
from CAB they might not have gotten 
under a more orderly, conventional pro- 

Two Board members, Chan Gumev 
and Whitney Cillilland. raised the same 
possibility in their dissent in the Dec. 
S CAB order approving interim assist- 
ance for the airline (AW Dec. 11, p. 
41). Both members felt at that time 
that the airline and Hughes Tool could 
have foreseen the coming crisis as earlv 
as 1958. Even if they had come to the 
Board in June or September of 1961. a 
conventional evidentiary control pro- 
ceeding could have been well under way: 
since they did not, the members felt 
the Board did not have authority to 
grant the interim assistance. 

Ruhlen was careful to note several 
times in his decision that his findings 
were based solely on the record devel- 
oped in this proceeding. While the 
hearing was open to evidence of any dis- 
honest, illegal or improper activities on 
the part of Hughes Tool concerning 
TWA or Northeast, the record would 
not support any such charge, Ruhlen 

Ruhlen said his decision was based 
on the hard facts of the case and their 
relation to the public interest. These 

• Northeast’s imminent financial col- 
lapse. Northeast had said at the start 
of the hearing that if the airline were 
allowed to lapse into straight bank- 
ruptcy, creditors would only realize 
about four cents on the dollar. Ruhlen 
said that these estimates failed to take 
into consideration the costs of closing 
down, court costs and contingent liabil- 
ities. In reality, bankruptcy would prob- 
ably wipe out the interests of the gen- 
eral creditors and the stockholders 
would get nothing, Ruhlen said. 

• Northeast's employes. Northeast's 
2,900 employes would be deprived of 
livelihood. 

• Reorganization under Chapter 1 0 of 
the Bankruptcy Act. Ruhlen said this 
would not offer any salvation for North- 
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cast. Any such reorganization would 
depend on subsidy and subsidy docs not 
appear to be available. In addition, 
under Chapter 10 Northeast’s entire 
turbine fleet would be subject to repos- 

If subsidy were available, Ruhlen said, 
it would be insufficient to rehabilitate 
the airline. Northeast said it would need 
about $8 million to meet its obligations 
this year and as much as S20 million to 
completely salvage its operations. Also, 
subsidy would be available only after 
notice and hearings and would arrive too 
late to save Northeast. 

• Loss of Northeast’s air services. Ruhlen 
said Northeast serves 87 cities on its ex- 
panded system with five major eastern 
cities providing 80% of its passenger 
volume. In New England, the airline's 
local service operations provide 29 cities 
with their only air link to Boston and 
New York. Many of these communities 
are without rail service. All of these New 
England cities would be left without air 
service until some subsidized local serv- 
ice operation could be worked out. 

"The only apparent alternative to 
these disastrous results, is to approve the 
acquisition of Northeast by Hughes 
Tool,” Ruhlen said. 

He said Hughes Tool's actions were 
not detrimental to Northeast's efforts 
to obtain jets for use on its Florida 
routes or its attempts to obtain financial 
aid. which led to abortive merger talks 
with Delta, Continental, Braniff, Ameri- 
can and Pan American. 

Implication Refuted 

The implication that Hughes Tool 
may have damaged Northeast by not 
providing the maximum assistance pos- 
sible in arranging for Hughes Tool's 
six Convair SSO jets to be released from 
General Dynamics for rental to North- 
east is unsupported in the record, 
Ruhlen said. 

These aircraft, which were available 
to Northeast in time for the 1960-61 
Florida season, were in operation 
months before six other 880s that Ccn- 
cral Dynamics had earmarked for lease 
by Northeast were ready, Ruhlen said. 

During the same period, Hughes 
Tool's loan of $9.5 million to enable the 
airline to operate its 1960-61 Florida 
season, coupled with its timely aid in 
securing jets, was of substantial benefit 
to the airline, Ruhlen said. These ac- 
tions did not constitute prior control 
because the 880s were leased on the 
same terms previously agreed to by Gen- 
eral Dynamics and General Electric, and 
the $9. 5-million loan was “not even sub- 
ject to the usual conditions . . . found in 
loans to air carriers, such as, restrictions 
on working capital, dividend policy and 
equipment acquisition,” Ruhlen said. 

Any control which Hughes Tool may 
have acquired over Northeast would ap- 
pear to be due to its willingness to help 



suming that Hughes Tool did gain con- 
trol through its creditor relationship, it 
never attempted to do so. 

“To disapprove Hughes Tool's con- 
trol of Northeast because Northeast's 
financial condition was so precarious 
that legally it was controlled by its hopes 
for assistance from a subordinated cred- 
itor, would be an over-technical applica- 
tion of the law and would serve no 
useful purpose.” Ruhlen said. 

Ruhlen dismissed Bureau Counsel 
Paul Scligson's proposals (AW May 7. 
p. 57), which would have granted ap- 
proval pending settlement of the New 
York-Florida route case, as "improper, 
inequitable, impractical and probably 

Ruhlen said such a procedure would 
be improper because it would expand 
the issues; inequitable because it would 
force Hughes Tool— after taking a sub- 
stantial financial risk— to be placed in 
jeopardy again; impractical because it 
made any possibility of Hughes Tool's 

remote: and illegal because it would 
involve unauthorized procedures for a 

As for testimony by Howard Hughes. 
Ruhlen said no evidence in the case in- 
dicated that direct testimony by Hughes 
would alter the basic facts of the case. 

Other issues in the case treated bv 
Ruhlen were; 

• Prior control of TWA by Hughes 
Tool. Early in the ease it was apparent 
that Northeast would collapse unless it 
got immediate help. Under these cir- 
cumstances it would have been a waste 
of time to investigate the efficiency and 
economy of Hughes Tool’s TWA man- 
agement, Ruhlen said. 

• Hughes Tool's ownership of four Con- 
vair 880s. Ruhlen said he saw no con- 


flict of interest here. Northeast, he said, 
may be able to use the aircraft to ad- 
vantage, but any such use should be sub- 
ject to CAB approval. 

• Restraint of competition. Ruhlen said 
that on the contrary. Northeast control 
would increase competition rather than 
restrain it. If Northeast failed, its com- 
petition would be eliminated on its 
trunkline routes. 

• Possibility of Hughes Tool bankrupt- 
ing Northeast for tax purposes. Ruhlen 
discounted this idea, citing Hughes 
Tool's present SI 1-million investment 
and its intention to spend S5 million 
more upon approval of control. He 
doubted whether any tax benefit could 
offset this loss. 

Survival Not Assured 

Ruhlen said all the evidence points to 
the fact that Hughes Tool wanted to 
keep the airline flying, get permanent 
Florida authority and merge with TWA. 
Ruhlen said, however, it is still not cer- 
tain whether Hughes Tool could save 
the airline. Hughes Tool has promised 
that it would use its best efforts to pro- 
vide or secure financial aid for North- 

Whethcr advancement of more 
money would be. in Hughes Tool’s 
opinion, consistent with sound business 
practices would be left to the company. 
However, if Hughes Tool is unable to 
salvage the airline, Ruhlen said the ef- 
fect will be no worse than if the airline 
went into bankruptcy: immediately. 

The only conditions Ruhlen placed 
on the merger were: approval to be effec- 
tive as long as any transactions between 
Northeast and Hughes Tool or any of 
its subsidiaries do not exceed S200 for 
individual items of property and not to 
exceed $10,000 total value for the year; 
that Northeast shall report all cash 
transactions with Hughes Tool together 
with a description in a supplement to its 
annual report; and that Hughes Tool be 
allowed to buy transportation, fuel, 
maintenance and overhaul at prices 
in line with those regularly charged 
other purchasers. 

Continental Reports 
First Quarter Profit 

Continental Air Lines last week re- 
ported a net profit of $171,000 for the 
first quarter of the year on operating 
revenues of $15.7 million. 

Operating expenses for the first three 
months totaled $14.8 million, compared 
with $15.9 million in the corresponding 
period last year. Net profit in the 1961 
period was $164,000. 

The carrier said that the breakeven 
passenger load factor reached a low of 
43.2% in the first quarter, compared 
with 45.4% in the same period last year 
and 47.5% in the first quarter of 1960. 
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New Short-Haul, Cargo Aircraft Urged 


By Katherine Johnscn 

Washington— Large-scale U- S. pro- 
duction of all-cargo and short-haul pas- 
senger aircraft was urged by Sen. Alike 
Monroney (D.-Okla.) at opening hear- 
ings last week on non-con troversial legis- 
lation extending for five years govern- 
ment guarantees on loans to local serv- 
ice carriers for equipment purchases. 

Monroney, chairman of the Senate 
Commerce Aviation Subcommittee, was 

S ven strong support by the Commerce 
epartment and the Civil Aeronautics 
Board, which endorsed both the meas- 
ure to facilitate the financing of replace- 
ments for the 250 DC-3s in the local 
Service airlines' fleets, and also recom- 
mended that the provision for govern- 
ment guarantee of equipment purchase 
loans be extended to the certificated all- 
cargo carriers. 

Under Secretary of Commerce for 
Transportation Clarence D. Martin told 
the Monroney subcommittee that the 
need for additional incentive to increase 
civil air cargo capacity is "clearly evi- 
dent” from classified figures of the 
Joint Chiefs of Staff which show "a seri- 
ous deficit for both total and limited 
military emergencies." 

"The lack of capacity to meet Joint 
Chiefs of Staff requirements for limited 
war is a prime reason for urgent action 
to provide incentives to increase the air 
cargo capability by the civil air trans- 
portation industry.” 

The need for replacement of the 
DC-3, which went out of production 16 
years ago, was highlighted in a recent 
speech by CAB Chairman Alan S. Boyd, 
who envisioned it as a 24-passenger air- 
craft costing less than $500,000 (AW 
Apr. 30, p. 49). 

In addition to government guarantees 
on loans, Monroney proposed two other 

duction— now being diverted to mis- 
sile, space, and other types of pro- 
duction— as well as develop cargo and 
short-haul air sendees. These were: 

• Government appropriation of $5 mil- 
lion to develop five prototypes for a 
DC-3 replacement. Boyd also recom- 
mended government assistance, if ncces- 

• Government guarantees on loans to 
scheduled passenger airlines— as well as 
all-cargo lines— for purchases of all-cargo 
planes. Monroney argued that the only 
way scheduled transport industry will 
work out of its $34-million deficit posi- 
tion for 1961 is by developing air cargo 
business— which now accounts for less 
than 5% of gross revenues. 

A campaign by Monroney a few years 
ago for guaranteed loans for all-cargo 
plane purchases collapsed under the Ei- 


senhower Administration opposition— 
notably from the Commerce Depart- 
ment— and the outspoken opposition of 
major passenger airlines, including 
American Airlines and Pan American 
World Airways. 

This year, Monroney not only has 
Kennedy Administration support, but 
the outlook is that the passenger carriers 
will refrain from taking a public position 
and bucking the Administration. 

Martin urged that any one carrier- 
local sendee or all-cargo— be allowed to 
borrow up to $1 5 million with govern- 
ment guarantees. The measure author- 
izing government guarantees to local 
service lines, enacted five years ago and 
scheduled to expire Sept. 7. set a ceiling 
of S5 million. 

Joseph P. Adams, general counsel of 
the Assn, of Local Transport Airlines, 
did not go as far as Commerce Depart- 
ment, recommending an increase in the 
guarantee ceiling to $10 million. He 
told the subcommittee the legislation 
had been “an unqualified success,” had 
involved no loss to the government, and 
had enabled local lines to double their 
scat capacity over five years. With gov- 
ernment guarantee, carriers have ob- 
tained 10-ycar loans at 5.25% interest, 
compared with five-year loans at 6.5% 
withont the government guarantee, 
Adams noted. 

Guarantees totaling $36 million have 
been made so far to the local lines. Ap- 
plications for additional guarantees 
amounting to $4.4 million are pending 
with CAB, making a grand total under 
the program of $40.4 million since 
1957. 

The 62 aircraft already obtained un- 
der the guarantee program were: 33 Fair- 
child F-27s; 12 Convair 340s; 3 Martin 
404s; a Boeing 720; 5 Vcrtol 44B heli- 
copters: 4 Sikorsky 61 helicopters; and 4 
Vcrtol 107 helicopters. 

The pending applications arc for 10 
aircraft: 4 Convair 240s: 2 DC-6s; and 4 
Sikorsky 61 helicopters. 

ALTA has established a committee, 
headed by Allegheny Airlines President 
Leslie O. Barnes, to work with gov- 
ernment agencies to establish specifi- 
cations for a DC-3 replacement (AW 
May P . 38). 

Monroney criticized the Federal Avia- 
tion Agency for being a “reluctant dra- 
gon” in promoting the development of 
a workhorse DC-3 successor and fixing 
its sights on a faraway supersonic trans- 
port. "This will cost us $50 million for 
studies— which will give us nothing,” 
Monroney protested. “It will cost us 
another $300 million for one prototype 
. . . and we will have nothing to keep 
our manufacturing industry active until 
the 1970s.” 


Monroney warned that carriers may 
he forced to turn to the 24-passenger 
aircraft being developed by France’s 
Establisscmcnts Ilcnrv Potez and Ger- 
many's Ernst Ilcinkel Flugzcugbau— and 
pay a 12.8% tariff— unless prompt action 
is taken to stir U. S. production. Mon- 
roncy saw only two present prospects 
for a U. S.-produced DC-3 replacement, 
which, he said, should have an 1S-24 
passenger capacity, cost $500,000, and 
have snort takeoff characteristics. These 

• Proposed 18-passcngcr aircraft costing 
$350,000, fully equipped, that has been 
submitted by Aerojet-General Corp. to 
CAB for evaluation. Designated the 
"Downev," it would base a gross weight 
of 12,500 lb„ only half that of the 
DC-3, operate from 1,275-ft. runways, 
and have a cruising speed of 200 mph. 
at 5,000 ft. altitude. It ss'ould be pow- 
ered with two turboprop engines. Aero- 
jet has approached Douglas Aircraft Co. 
on the matter of using space at Douglas' 
Tulsa, Okla., plant for production of 
the aircraft. Aerojet also has considered 
selling the design to others for produc- 
tion. 

• Scries of design proposals that have 
been developed by Boeing Co. Boeing 
is marking time, waiting for a market 
to develop before making a sales effort. 

BEA Cuts Schedules 
Due to Strike Effect 

London— British European Airways 
last week cut its total schedules 40 
flights a day because its electrical 
maintenance men have refused to work 
on aircraft instrumentation in a wage 
dispute involving 10-ccnt an hour in- 
creases. BEA said 15 airplanes were 
grounded by midweek. 

Air Registration Board requirements 
call for instrument inspection and re- 
pair as needed every 200 hr. The airline 
said it was cutting its schedules now 
to keep the fleet in reserve for the peak 
holiday season which starts in June. 

All flights have been canceled be- 
tween London and Austria, Belgium. 
Czechoslovakia, southern Germany and 
Hamburg, Holland, Republic of Ireland, 
Poland and the Soviet Union. Cutbacks 
also arc being made in domestic flights 
to northern Ireland, Scotland, Man- 
chester and Birmingham-all high den- 
sity frequencies. 

BEA’s all-freight Argosy service is 
not vet affected. Company said normal 
sen-ices can be resumed on May 31 if 
electricians return to work reasonably 
soon. So far, about 500 employes have 
been laid off due to a drop in the work 
load. 
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Object: Maximum communications efficiency. 

Result: Newest, most efficient system ever developed! 


The place: Idlewild. The room: new Air 
France Communications center. The 
equipment: a remarkable new automatic 
communications system developed 
jointly by Air France, A.T.&T. and R.C.A., 
capable of handling 24,000 messages 
a day. Results: instant communications 
between any of the 41 Air France offices 
in the United States, Canada, Mexico, 
and the Caribbean as well as with other 
Air France offices around the world. 


Weather information, reservation han- 
dling, ground to air conversations— 
every form of communication essential 
to efficient operation of Air France, 
world's largest airline, is handled quickly 
and efficiently. 

But communications is just one phase 
of Air France that is impressive in its 
thoroughness and its efficiency. Aircraft 
follow a schedule of maintenance far 
stricter than is required by manufactur- 


ers or governments. Pilots are trained 
exactingly and constantly. And given 
refresher courses every 6 months. And 
so it goes wherever you look on Air 
France. No other airline has higher 
standards for personnel. No other air- 
line has higher standards for any phase 
of operations. This dedication to perfec- 
tion is a hallmark of Air France, world's 
largest airline, with a record of 43 
years of international flying experience. 


AIR^FRANGE 


CAB, FAA Challenged on Dulles Policies 


Washington— Whether the Civil 

Aeronautics Board and Federal Avia- 
tion Agency are unfairly pressuring air- 
lines to use Dulles Airport has become a 
central issue in House consideration of 
rival bills to establish a body to operate 
both Dulles and Washington National 
airports. 

The issue erupted during recent hear- 
ings by the House Transportation and 
Aeronautics Subcommittee on two bills 
—one to establish an FAA-snpcrvised 
corporation to operate Dulles and 
Washington National and the other to 
create an independent board appointed 
by the President but not directly ac- 
countable to FAA. 

The Kennedy Administration is back- 
ing the corporation bill. FAA Adminis- 
trator N. E. Ilalaby said the measure 
would place the management of the 
two airports "on a sound business basis" 
without divorcing the corporation from 
the resources of the FAA. "It is essen- 
tial." he said in urging FAA super- 
vision. “that an official of the executive 
branch concerned with the fostering of 
aviation be in a position to assure the 
Congress and the President that the air- 
ports are being operated in a manner 
consistent with the public interest.” 
Concern for Friendship 

Backers of the rival bill— sponsored by 
Rep, Daniel B. Brewster (D.-Md.)— 
countered that FAA should not become 
involved in airport operation since this 
would conflict with its regulatory role. 
George Baker. Jr., representing the Air- 
port Board of Baltimore which runs 
Friendship International Airport, stated 
the case this way: "Docs an uncaged 
lion have to roar to frighten you? . . . 
One of the jobs of the operator of 
Dulles or any other airport is to at- 

the FAA might try to be fair, it would 
still be an uncaged lion bv virtue of its 
dual and conflicting roles'’ 

lie also criticized FAA’s operation of 
National, charging the agency let Na- 
tional become overcrowded rather than 
divert more traffic to Friendship. 

Chairman John Bell Williams (D.- 
Miss.) told Aviation Week his sub- 
committee definitely will report a bill 
this session, probably within the next 
few weeks. He called the Administra- 
tion bill "the only practical approach." 
The Administration bill, with technical 
amendments, most likely will be the 
one reported. 

The question of whether CAB and 
FAA pressured airlines unfairly into 
using Dulles dominated hearings on the 
two bills. Rep. Samuel N. Friedel (D.- 
Md.) said he is "fearful of what will 
happen [to Friendship International Air- 


port] when Dulles comes, what FAA is 
going to do and what the CAB is going 
to do to shift these airlines out of 
Friendship." 

He said the CAB's intention to force 
airlines serving Washington to land at 
Dulles is an example of using regulatory 
powers to the detriment of Friendship. 
Official Reassurance 

Rep. Fricdel's extensive questioning 
of Boyd and Ilalaby about using their 
icgulatorv powers for this purpose 
brought these assurances during the 
House subcommittee hearings Mav 9. 
10 and 11: 

• Boyd: "The service to be provided 
Baltimore is going to be what the traffic 
demands . . . The fact that the airlines 
have reached an agreement with the 
FAA on landing fees [at Dulles] doesn't 
commit them to land at Dulles: thev arc 
going to put the airlines where the busi- 
ness is. And if the traveling public 
wants to go in or out of Washington 
through Friendship, that is their busi- 
ness because they are paying for the 

• Ilalaby: "I.ct me assure you that I 
have not— and will not— use the regu- 
latory powers that the Congress has re- 
posed in the office I hold to coerce the 
air carriers to do anything against their 

jet flights at Friendship. We arc trying 
to provide an additional airport at 
Chantilly, Va., in the best possible man- 
ner and' the public will determine in 
the end whether or not the traffic de- 
mand is there or here.” 

FAA Persuasion 

He added, however, that in trying to 
persuade airlines to use Dulles, "the 
normal, natural instincts of a landlord 
to keep tenants will always prevail, but 
we certainly arc not going to use any 
regulatory power in the FAA to hold 
them against their will . . . the public 
is going to decide this in the end." 

Rep. Friedel noted (sec accompany- 
ing chart) that Friendship only recently 


had begun to make money. "We have 
to keep Friendship alive, that's all there 
is to it,” he said. Dulles Airport “is a 
white elephant and should never have 
been built and I am not in accord with 
it in any way, shape or form,” Rep. 
Friedel added. 

Ilalaby predicted that “as population 
expands, as urbanization continues, as 
the carriers get healthier financially and 
more able to offer more productive serv- 
ices, more comfortable services, there is 
going to be need for Friendship, for 
Chantilly, for Washington National, for 

lie said the opening of Dulles would 
be "a momentary unfavorable factor" 
for Friendship. 

Certificates Renewed 
For 3 Cargo Airlines 

Washington-Civil Aeronautics Board 
last week renewed the certificates of 
Flying Tiger Line and Slick Airlines for 
an indefinite period and Riddle Airlines' 
certificate for five years in ruling on the 
four-vear-old Domestic Cargo-Mail Serv- 
ice Case. 

AAXICO Airlines' application for re- 
newal was denied. 

The order gave cast-west authority to 
Flying Tiger and Slick— via north central 
and south central points respectively. 
Riddle got north-south authority. All 
renewed certificates permit carriage of 
non-subsidy mail. 

AAXICO’s certificate was not re- 
newed because the carrier never intro- 
duced service on one of its two routes, 
and it applied revenue from other 
sources to balance its losses. 

In a dissenting opinion. CAB mem- 
bers Chan Gurney and Whitney Gillil- 
land said they favored renewal of only 
one east-west carrier— Flying Tiger. Re- 
newal of Slick's certificate would cause 
an uneconomic diversion from Flying 
Tiger, they said. Both members fav- 
ored no renewal for north-south cargo 
carriers. 


Friendship Finance Breakdown 


23, 1950, and lost monev every year 
ied Friendship. Now Maryland offi- 
nvav so much jet traffic that Friend- 


538,825 
809,846 
1,265,658 
n mid-1959. 


712,769 

703,230 

886.708 


-111,973 

-245,601 

-173,944 
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Simplified Power for V/STOL Aircraft 




Fokker Strives for 1966 F-28 Deliveries 


By Cecil Brownlow 

Hanover— Royal Netherlands Aircraft 
Factories Fokker hopes to gain formal 
government approval by late this sum- 
mer for final development and produc- 
tion of its twin-engine short-range jet 
transport project, the 44-to-60-passcnger 
F-28 (AW May 7, p. ?9). 

Envisioned primarily as a replacement 
for the turboprop Viscount 700 series 
and the piston-engine Convair 240-440, 
the F-28 is designed to operate eco- 
nomically over stage lengths as short as 
200 mi. and as long as 1.000 mi. If a 
promise of government financial assist- 
ance is forthcoming by late summer, 
(light testing of the prototype could be- 
gin by early 1965 with first deliveries to 
customer airlines by late 1966 or early 
1967, according to Fokker Commercial 
Director F. J. L. Dicpcn. 

Wind tunnel model tests already 
have been completed under company 
funding, but an estimated S30 million 
in government aid will be needed to see 
the development through the prototype 
stage. 

Orders Not Required 

Unlike the position taken by some of 
its potential competitors in the short- 
haul jet airliner market, Fokker says is- 
suance of the development and produc- 
tion go-aheads is not contingent upon 
having firm orders beforehand. Diepen 
adds, however, that a world-wide market 
survey recently completed indicates a 
substantial sales potential and says some 
airlines arc actively considering the 
project as a replacement for the Vis- 
count and Convair fleets beginning in 
the late 1960s and early 1970s. Major 
competitor seen by Fokker thus far for 
at least some of its sales potential is the 
British Aircraft Corp.’s BAC 111 jet 
transport. 

To gain added strength— financial and 
political-Fokker also hopes to establish 
a European consortium development 
and production program for the F-28 
along the same general lines as those of 
several North Atlantic Treaty Organiza- 


F-28 Specifications 


Wingspan 77 ft. 7 in. 

Over-all length 87 ft. 7 in. 

Fuselage length 75 ft. 6 in. 

Max. external dia 10 ft. 10 in. 

Max. internal dia 10 ft. 21 in. 

Cabin height 78.S in. 

Cruise speed Much .75 

Max. gross weight 50.000 lb. 

Empty weight 40.000 lb. 

Fuel 9.000 lb. 

Max. landing weight 47,500 lb. 


tion projects in which the Dutch firm is 
participating. Negotiations for possible 
partners are now under wav with Brit- 
ain's 1 lawker Siddelev Aviation. France's 
Sud Aviation and Germany’s Ham- 
burger Flugzeugbau. 

The straight-wing aircraft, with an en- 
gine installed Caravelle-stvle on each 
side of the rear fuselage, will be powered 
by either the Bristol Siddelev BS.75 or 
a de-rated version of the Rolls-Royce 
Spey, both in the 8.000-lb.-thrust class. 
This thrust rating, Fokker says, will be 
sufficient for 50,000 lb, maximum gross 
weight takeoffs at sea level from run- 
ways of under 5.000 ft. in length in 
temperatures of up to 86F. 

In a five-abreast arrangement using 
33-in.-wide seats, the aircraft, which has 
a maximum internal cabin diameter of 
10 ft. 2} in., can be configured to carry 
60 passengers. Four-abreast first-class 
configuration provides for 44 passen- 
gers. 

Adoption of a straight rather than a 
swept wing design was decided upon in 
order to obtain maximum takeoff per- 
formance and to gain improved low- 
speed handling characteristics. Fokker 
considers Mach .75 as the best cruise 
speed for short-range operations and says 
tlie straight wing retains good flving 
characteristics within this envelope. The 
wing also is smaller than a swept design 
of equal lift and is simpler and cheaper 
to build. All fuel is carried internally in 
the wing. 

With the straight wing, the company 
estimates the F-28 will be capable of op- 
erating from at least S5% of the rela- 
tively short runways now used by Doug- 
las DC-3s and Fokker F-27 turboprop 
transports. 

Diepen emphasizes, however, that the 
F-28 is not designed primarily as an F-27 
replacement and savs the company 
hopes future orders for the latter air- 
craft. including an STOL version on 
which development is complete, will 
keep the line open for the next fivc-to- 
six years. Over 200 F-27s produced by 
Fokker and under license by Fairchild 
in the U.S. already are being used by 
approximately 70 airlines. 

F-27 Experience 

Airframe and systems of the F-28, 
however, make extensive use of ex- 
perience gained on the F-27. The same 
metal bonding techniques will be em- 
ployed for much of the structure to gain 
a lightweight, high-strength body with 
good fatigue characteristics. Pneumatic 
systems will operate the landing gear 
retraction unit, nose wheel steering and 
the fuselage-mounted airbrakes. Ele- 
vators and ailerons will be actuated by 
standard mechanical linkages. Fokker 


also hopes to be able to mechanically 
actuate the aircraft’s T-tail without hav- 
ing to go to a more costly boost control 
system. Tests to achieve this arc still 
under way, and no final decision as to 
its feasibility has been made. 

To gain a fast turnaround capability, 
the F-28 will have as standard features 
power-operated integral stairs at its for- 
ward door, a single-point pressure refuel- 
ing system and an internal starting sys- 
tem. Flaps will be of a Fowler-type. 
Wing span is 77 ft. 7 in. and wing area 
822 sq. ft. 

Wing aspect ratio is 7.3, while the 
thickness/chord ratio is 12% at the 
wing root and 10% at the tip. Taper 
ratio is .358. Forward fuselage door is 
71 in. high and 35 in. wide. Window 
dimensions are 13.5 in. by 10 in. 

Electra Noise Lures 
Starlings, FAA Says 

Washington— Starlings find the Lock- 
heed Electra more attractive than other 
aircraft because it sounds like a "field 
of crickets,” according to Federal Avia- 
tion Agency’s Civil Acromedic.il Re- 
search Institute. 

In a report entitled “Sonotropic Ef- 
fects of Commercial Air Transport 
Sound on Birds,” FAA concluded that 
the Electra produces an "audible chirp” 
identical in frequency and wave form 
to the chirp of field crickets. 

These noises should be eliminated or 
masked, FAA said. This might be ac- 
complished by a change in the Electra’s 
taxiing RPM. the report suggested, or by 
the addition of frequencies known to 
repel starlings. 

For unknown reasons, the report said, 
many starlings fail to migrate south in 
the fall and find the first cold snap 
"quite a shock.” Normal food sources 
—40% of the starling’s diet consists of 
insects— arc interrupted. 

"It is understandable why. under con- 
ditions such as these, a sound which 
simulates a field fecund with singing 
crickets, would have a strong appeal for 
hungrv starlings," the report said. 

A Lockheed spokesman said: “In 1 
million hours of operation, there has 
been no report from any airline or crew 
observation of any attraction of the air- 
craft for birds.” 

In the fall of 1960, two major inci- 
dents occurred in which Electra engines 
ingested large numbers of starlings. One 
was a fatal accident at Boston and one 
an aborted takeoff. "On other occa- 
sions,” according to the report, "large 
flocks of starlings, gathering around 
Electras soon after engine shirting, have 
forced the pilot to stop the engine.” 
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MODEL HUP 1962: The Boeing-Vertol HUP plays a typically useful 
— in the sea operations following the space flight 
t. Colonel John Glenn. In the accompanying photo- 
graph the helicopter is lifting the astronaut from the 
Destroyer U.S.S. Noa to take him to the U.S.S. Ran- 
dolph. 1950: HUP is first helicopter to be flown with an automatic pilot. 


MODEL H-21 1962: Boeing-Vertol H-21 assault helicopters are as- 

signed in large numbers by the U.S. Army to combat 
- guerrilla war operations in South Viet Nam. 1956: The 
French Army puts H-21's into service in the Algerian 
conflict. (The more than one hundred introduced there 
since have produced invaluable operational data used in developing im- 
provements and refinements in later helicopter models.) 


MODEL XHRPX ,945: Developed for the U.S. Navy, the XHRPX, » 
first successful tandem rotor helicopter make: 
flight on March 6. 


MODEL 107 1962: Passenger airliner configuration of the 107 is 

certificated by the FAA... delivered to New York Air- 
ways. 1961: Military version of the 107 wins U.S. Navy 
competition for a marine transport helicopter. 


MODEL HC-1B ,9B2: The HC - 1B Chinook, America's most powerful 
helicopter, is in large scale production and flying: at- 
tains speeds over 150 mph with higher than normal 
maximum loads. 1961: First Chinook completed and 
ready for ground tests. 1959: Vertol Division gets 
go-ahead to develop a new 2-3 ton capacity transport 
helicopter for the U.S. Army. 


CHINOOK 




VERTOL 
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Cunard Starts Transatlantic Flights 
In Try for International Expansion 


By Herbert J. Coleman 

Miami— Cunard Eagle Airways, ham- 
pered in its attempt at international ex- 
pansion by adverse rulings from both 
the U.S. and the United Kingdom, 
moved into the transatlantic jet busi- 
ness last week when it put its two Boe- 
ing 707s into London-Miami scheduled 

The decision to go ahead, long de- 
bated by both Cunard Eagle and its 
parent, the Cunard Steamship Co., may 
bring these developments: 

• Pressure, aided by U. S. domestic long- 
haul airlines, to turn Miami into a gate- 
way city for London, primarily to facili- 
tate connections with other airlines to 
South America. 

• Renewal of Cunard Eagle’s fight to 
obtain a license to operate five scheduled 
sendees from London to New York in 
competition with British Overseas Air- 
ways Corp. The license granted Cunard 
Eagle by the Air Transport Licensing 
Board last year (AW Dec. 4, p. 41) was 
overruled by Minister of Aviation Peter 
Thorneycroft. 

• Restatement of its case to fly charter 
flights to the U. S. before the Civil 
Aeronautics board, which has limited 
the airline to 10% of its subsidiary's 
scheduled mileage between Bcnnuda 
and New York. 

The latter decision, which has not 
yet been delivered to the airline in the 
form of a ruling, stems from Cunard's 
application for a CAB 402 permit, made 
in the name of Cunard Eagle Airways, 
Ltd., a British corporation. 

However, CAB feels that the limita- 
tion applies through Cunard Eagle's 
two Western Hemisphere operations, 
Cunard Eagle-Bahamas and Cunard 
Eagle-Bermuda, both subsidiary com- 

Thc 10% limitation would have al- 
lowed Cunard Eagle-London only 20 
transatlantic charter flights, and thus 
Harold Bamberg, the airline’s chairman 


Super Caravelle Engine 

Hanover— Bristol Siddclcv will work 
with France's SNECMA under a col- 
laboration agreement to develop an ad- 

thc British firm’s Olympus turbojet 
engine (or use in the Sud Super Caravelle 
supersonic transport (AW May 7, p. 28). 
Total of four of the engines, designated 
the Olympus 593, will be used in the 
Super Caravelle (AW Dec. 4, p. 45). and 
each will be equipped with partial after- 
burning and thrust reversers. 


and managing director, canceled this 
summer's flights. The number involved 
probably was about 100. 

Bamberg told Aviation Week the 
application was first made in April, 
1960. Last year, Cunard Eagle flew 80 
transatlantic charters, using Bristol 
Britannias. but circumvented the CAB 
decision by flying to Montreal and then 
to New York. Customer resistance was 
heavy and this factor had considerable 
bearing on the decision to drop charters 

Because Bamberg feels the Board mis- 
understands Cunard Eagle's corporate 
relationship, the airline last week, was 
preparing to restate its case for operat- 
ing from London as an independent 
with no scheduled routes into the U. S. 
The CAB last week granted similar 
rights to another British independent 
airline, Caledonian Airways, in what 
Bamberg called "a strange kind of 

Diplomatic Aspect 

The case for Cunard Eagle also will 
be accompanied by a supporting brief 
by the British Ambassador in Washing- 
ton, thus placing the situation on a 

S lomatic, or State Department, level. 

is raises the possibility of reciprocal 
restrictive action by the British Ministry' 
of Aviation which, in the past, has en- 
couraged U. S. charter operators on the 
grounds of impetus to their British tour- 
ist trade with its resultant dollar bene- 
fits to the country. 

At present, according to Bamberg, 
Cunard Eagle’s largest problem— closclv 
tied to the U.S.-U.K. rulings-is plan- 
ning ahead to meet competition. The 
airline has never been subsidized and 
was in the red last year. The two Rolls- 
Royce Conway-powered Boeings were 
bought in anticipation of the London- 
New York scheduled run, on a firm con- 
tract with Boeing. The airline had an 
option on a third, now expired. Bam- 
berg has a verbal agreement with the 
manufacturer to obtain another 707 for 
delivery next year, but the decision will 
have to be made by October. 

Thus, Bamberg said, Cunard Eagle is 
debating whether to reapply to ATLB 
for the New York services, hut the de- 
cision to go ahead will rest on the 
growth factor on the North Atlantic 
routes this year. If favorable, Bamberg 
feels Cunard Eagle will have a weapon 
to use against the reasons for the minis- 
ter's rcvcrsal-BOAC's re-equipment to 
Vickers VC. 10s and material diversion 
from BOAC's total North Atlantic pas- 
senger traffic. 

At the moment, the airline is fighting 


to expand its domestic routes, such as 
London-Glasgow and London-Edin- 
burgh in the face of fierce opposition 
from British European Airways, the 
other state-owned carrier. 

Bamberg noted that in London-Glas- 
gow, Cunard Eagle was asking for un- 
limited frequencies, but pointed out 
that "unlike BEA, we must run this air- 
line on grounds of commercial pru- 
dence” and would schedule flights on 
the basis of traffic generation. Again, 
Thorneycroft has the power of final de- 
cision from which there is no appeal. 

Because of the uncertainties, Cunard 
Eagle has given less emphasis to new 
equipment, with the exception of put- 
ting its two 707s into service. The 
airline is interested in the BAC 111 
twin-jet transport, but also wants a look 
at the dc Havilland Trident and Boeing 
727 three-jet transports for its domestic 
and European routes. 

Its newest venture connects London 
with Bermuda, landing at Kindlcv Field 
with a stop at Nassau before continuing 
to Miami. Cunard Eagle is claiming a 
Federation Acronautique Internationale 
record for its inaugural flight to Ber- 
muda, covering the 3,454 stat. mi. in 6 
hr., 55 min. and five seconds. Two offi- 
cial Royal Aero Club observers were 
aboard the Boeing, which was flown 
by Capt. George Henderson. Total time 
to Miami was 13 hr. 46 min., which in- 
cluded a delay of 1 hr., 30 min. at Nas- 
sau, caused by heavy rains and a sticking 
left wheel brake. Advertised flight time 
will be 12 hr. 45 min. London to 
Miami. 

Through June, the sendee will be op- 
erated once weekly and will be doubled 
starting July 5; all flights will call at Ber- 
muda and Nassau. New connecting 
sendee, using Vickers Viscounts, was 
started last week from Miami to 

American’s 3-Month 
Loss Was $.5 Million 

American Airlines last week reported 
a net loss of $499,000 for the quarter 
ended Mar. 31, compared with a net loss 
of $1,966,000 in the same period last 

C. R. Smith, American president, 
noted that the improvement docs not 
necessarily represent an upward trend in 
earnings since profits in the 1961 first 
quarter were depressed by a labor 
strike. 

Revenues for the first three months 
totaled $106.7 million, an increase of 
17.1% over the $91.1 million total for 
the first quarter of 1961. Revenue pas- 
senger miles generated during the 1962 
first quarter increased 16.5% over the 
same period last year. Total operating 
expenses rose from $93.5 million to 
$107.4 million. 
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For a window ... ora wing! 


British Aircraft Corporation . . . 

complete parts warehouse 
and technical service in the U. S. 


For more than 5 years, parts and engineering 
service for the famed viscount have been read- 
ily available in Arlington, Virginia — just off 
Washington National Airport. 

More than 60,000 different aircraft parts are 
currently in quick-access inventory in our build- 


ing, with an experienced staff of 58 persons 
based here. 

This same modern service facility is here for 
the new BAC ONE-ELEVEN, the short-haul airline 
transport designed to be “Jet successor to the 
Viscount.” 


Slop in for a visit next time you 
are in Washington. We will be 
happy to discuss BAC aircraft 
engineering . . . or fust show you 
•oudly around our complete and 
self-contained modern facility. 


BRITISH AIRCRAFT CORPORATION (USA) INC. 

399 Jefferson Davis Highway 
Arlington 2, Virginia • 684-4735 


SHORTUNES 


AIRLINE OBSERVER 

► Hawaiian Airlines proxy fight failed to unseat H. Everest Clements, who 
has nettled the airline's management for three years with inquiries into the 
company's efficiency, from membership on the board of directors. Reduction 
of board Structure from 17 to 16 members failed to block Clements' bid for 
a scat but did prevent Brian A. Cooke. HAL vice president, from being 
re-elected. Clements also was successful in bringing Harry Weinberg, board 
chairman of Honolulu Rapid Transit Co., into the airline's board. Arthur 
D. Lewis, HAL president, is the principal figure opposing Clements, and 
has the support of 1 3 other management nominees who were re-elected to the 

► Airlines arc waking up to the fact that the long-awaited “breakthrough” 
in the air cargo field has already arrived. Shippers’ historic resistance to air 
freight is rapidly disappearing and carriers arc beginning to enlarge cargo 
sales and service stalls to handle the growing demand. With expanding fleets 
of all-cargo aircraft, freight and mail revenues will, for the first time, repre- 
sent a significant portion of over-all revenues this year. 

► Cordon Bain, Federal Aviation Agency’s newly appointed assistant admin- 
istrator for appraisal, is expected to take a critical look at the relationship 
between the agency's Air Traffic Service and its Research and Development 
Service as one of his first big tasks in office. FAA Administrator N. E. 
Halaby has asked Bain to evaluate whether the agency’s human and physical 
resources in the ATC area can be managed more effectively pending devel- 
opment and installation of the Project Beacon traffic control system. 

► Sen. George Smathers (D.-Fla.) will introduce a bill soon calling for a 
mandatory 20-year retirement for all active air traffic controllers. 

► Russia’s four-turboprop Tu-lHs last month completed their first year in 
scheduled service with an unimpressive work record. The 170-passenger 
craft, which have been confined to the trans-Siberian nin between Moscow 
and Khabarovsk, made only about 200 round trips in the 12-month period. 
The 60-70,000 passengers handled by the world's largest commercial trans- 
ports in their first year of regular operation represented less than one-third 
of 1 % of Aeroflot's total passenger volume. 

► United Air Lines and Eastern Air Lines pilots, who are petitioning FAA 
Administrator N. E. Halaby not to punish the controller who allowed two 
of their companies’ aircraft to occupy the same altitude over the same holding 
fix (AW Apr. 30, p. 41), arc being joined by pilots employed by other airlines 
serving the Washington area. More than 600 signatures had been collected 
last week, including those of the United and Eastern pilots involved in the 
Mar. 21 incident. 

► United Air Lines is testing use of eddy current techniques to detect surface 
flaws in metal parts, particularly in the inspection of the internal bore of bolt 
holes and checking of landing gear wheels. Defects are registered on a 
meter hooked up to a Wheatstone bridge. 

► FAA is convinced, after evaluating Atlanta tower operation for about nine 
months, that the flow of traffic through an airport can be speeded if radar is 
used to steer and separate aircraft landing under visual, as well as instrument, 
flight rules. The agency is expected to publish guidelines that other U. S. 
radar-equipped towers may use to implement procedures similar to those 
pioneered in Atlanta. 

► Indian Airlines Corp. is showing strong interest in the Caravelle. Indian 
government is now seeking credit terms-10% on delivery and the balance 
spread over a five- or seven-year period. 

► Alaska’s dependency on air transportation is graphically demonstrated by 
the fact that most points within the state generate passengers far in excess 
of their population. Prime example is Juneau, population 6,737, which had 
33,658 originating passengers in 1961. A total of 85,467 passengers flew from 
Anchorage, population 44,237. Even tiny Annette, with 337 persons, orig- 
inated 27,049 passengers. 


► Allegheny Airlines has asked Civil 
Aeronautics Board to approve a 371% 
weekend round-trip fare cut on all 
routes. The reduced fare would apply 
between midnight Friday and 11:59 

E n. Sunday. Round-trip ticket would 
good for 5 weekends after purchase. 

► British Overseas Airways Corp. has 
experienced a 16% increase in passen- 
ger boardings since it began daytime 
scheduling Jan. 9 on its tri-weekly’ New 
York. San Francisco and Honolulu jet 
flights for Tokyo and Hong Kong. 

► Civil Aeronautics Board has granted 
Northwest Airlines permission to dis- 
continue its daily round-trip service be- 
tween Baltimore and Pittsburgh. Cleve- 
land and Detroit. Trans World Airlines 
was granted permission to reduce its 
two daily round-trip flights between 
Baltimore and Dayton and Columbus to 
one flight. CAB approved the reduc- 
tions after concurring with the airlines 
on the poor traffic response. 

► Eastern Air Lines has increased its 
"Air Commuter" sen-ice scheduling, 
now allowing business passengers to fly 
to a point and return the same day— by 
168 daily flights between 23 more city- 
pairs. Eastern reports a total of 320 citv 
pairs are now served by 978 daily Air 
Commuter schedules. 

► Federal Aviation Agency will send 50 
picked career employes to schools 
throughout the country for ground 
school and flight training as part of a 
SI 70,000 program designed to acquaint 
them with the national aviation system. 
The program will be expanded later to 
include 100 FAA personnel. The 
trainees will take the courses on their 
own time and will receive cither a pri- 
vate or commercial license with instru- 


► Japan Air Lines has a new §5. 5-mil- 
lion (2 billion yen) bond issue to buv 
DC-8, CV-880M and DC-7C aircraft 
and to repay its long-term loan to the 
Export-Import Bank of Washington. 
D. C. The bonds are guaranteed by the 
Japanese government and are sold onlv 
in Japan. 

► Sky-diving enthusiasts may find them- 
selves responsible for the safe conduct of 
non-emergency jumps under a proposed 
rule FAA is circulating. Last July. Ad- 
ministrator N. E. Halaby parachuted 
from a lightplane to see, he said, 
whether such a rule was necessary, and 
the agency reports the proposal follows 
his suggestions. 
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PROGRESS IN ELECTROLYTIC CAPACITORS 



NOW... 

450-volt ratings 
in foil capacitors 

Save space and weight with new 
General Electric 375- and 450-volt 
single-cell, foil Tantalytic* units 

Now, you can save up to two-thirds the 
space and 85 percent of the weight of 
capacitors presently used in high-voltage 
circuits with one G-E foil capacitor in the 
new 375- or 450-volt ratings. 

New 450-volt units are available in five 
case sizes, of polar design, with capaci- 
tance values from 0.15 to 6 microfarads. 
They are presently rated —55 C to 85 C. 
The 375-volt units are also rated — 55 C 
to 85 C, and are available in seven case 
sizes, in values from 0.2 to 17 microfarads. 
In these new capacitors, as in the full 
line of high-voltage units from 200 volts 
up, General Electric’s experience in build- 
ing foil Tantalytic capacitors assures 
unmatched reliability and performance. 
With the 450-volt units, for example, you 
get a close tolerance of 15 percent. And, 
after 2,000 hours, capacitance is at least 
90 percent of rated value. 

Data on G-E high-voltage foil capacitors, 
including the new 375- and 450-volt units, 
is found in Bulletin GET-2977. Ask your 
G-E Sales Engineer for a copy today. Or, 
write to Section 430-10, General Elec- 
tric Co, Schenectady, N. Y. 

Capacitor Department, Irmo, South Carolina 



GENERAL 

ELECTRIC 



the NEW 

BETA-BOLT 

with the " SIXCES ' RECESS" 

countersumc ai! 
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PROTRUDING HERO 

a high strength 
Blind Fastener 

SMOOTH ROUND END IDENTIFIED 1 

. S © j 


The Bela Bolt... an excellent fastener for blind or 
close-out applications in wings, vanes or other 
restricted structural areas. This 3-piece fastener as- 
sembly has excellent mechanical strength values, 
exceeds Mil Specs for vibration resistance because 
of its indented locking method and withstands 
acoustical test levels to 1 60 decibels. Shanks are 
ground to insure a uniform tightness in non-hole 
filling applications. 

Three head styles are offered: an AN509 csk to 
permit direct substitution with similar headed blind 
fasteners, a compact csk for use in thin gauge ma- 
terial and a protruding style designed for minimum 
protrusion. Nominal shank diameters range from 
5/32 thru 3/8 while a salvage oversize 1/64 series 
is also available. Grip lengths arc in 1/16 incre- 
ments with an additional built-in I /32 grip for un- 
expected variations in work thickness. Beta Bolts 
are offered in alloy steel ( 1 80,000-200,000 psi 


tensile ) and A-286 configurations. Other Beta Bolt 
series in 7075-T6 aluminum alloy, titanium and 
other temperature resistant and strength alloy are 
nearing the production stage. 

Simple Adaptor and Torque Driver tooling when 
combined and fitted straight and 90° standard 
power screwdrivers, engage the unique “sixees" re- 
cess to install the Beta Bolt with a considerably less 
end load exertion by the operator than normally 
required to install conventional recessed fasteners. 
Write for our new twelve page brochure describing 
the Beta Bolt, its strength characteristics, how it 
works and the installation methods used. 




II. S. Airline Assets and Liabilities— Dec. 31, 1961 



AVIATION 


SPACE TECHNOtOGY, May 14, 1962 



PROPULSION 



ROLLS-ROYCE 

LIGHTWEIGHT 
TURBO-JET ENGINES 
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TURBO-JETS • BY-PASS JETS 
PROP-JETS 
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PROPULSION 
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AIRCRAFT 


ROLLS-ROYCE 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 


PROPULSION 



AERONAUTICAL ENGINEERING 



LOCKHEED proposal for a VTOL version of the F-104 has 14 Rolls-Royce RB.181 lift engines, seven in each wingtip pod, compared 
with eight earlier (AW Dec. 18, p. 75). Forward thrust would be supplied by a Rolls-Royce RB.16SR, a Spey engine with afterbumer. 



German Resurgence Revealed at Hanover 


Hanover, West Germany— Budding 
re-emergence of West German industry 
as a potent design development and 
production force in both civil and mili- 
tary fields plus the intense under-thc- 
surface struggle among rivals in the 
North Atlantic Treaty Organization 
strike fighter competition was in evi- 
dence at the 1962 Hanover Air Show 
which closed here last week. 

Scope of Gentian interest and design 
work on display ranged in concept from 
plans for a 26-passcnger helicopter with 
a 300 mph. cruise speed to mockups 
of competing prospects for the potential 
third stage of the booster system for the 
European common space program. 

Actual hardware outside the business- 
flying field was slim but plans for pro- 
duction on all levels were evident at al- 
most every static exhibit. 

Signs that West German industry has 
survived its postwar weaning period and 
now is ready to step forth again with 
original designs and production includ- 
ing VTOL aircraft also was in evidence. 
Speculation over the outcome of 
NATO’s VTOL BMR-3 strike fighter 
competition was heightened by the an- 
nual defense ministers' meeting in 
Athens where political lobbying in sup- 
port of national design efforts was 
expected to be severe. The recent 
announcement by Defense Secretary 
Robert McNamara in London that the 
U. S. government plans to allocate S35 
million for continued development of 
the Hawker Siddeley P.1127 tactical 
fighter and its Bristol Siddeley BS.53 
variable-thrust powcrplant also was the 
cause of much second-guessing here. 

United States mutual weapons devel- 


opment funds committed previously to 
development of the BS.53, which is 
scheduled to attain design thrust of 1S.- 
500 lb. in its production version, and to 
the 39,000-lb.-thrust BS.100 follow-on 
were due to expire in June and officials 
here say the new pledge should allow the 
P.1127 to complete its development 
cycle and pass into the operational stage. 
While the transonic P.1127 is not an 
entry in the NATO competition, the 
award and the apparent United States 
decision to continue support of the var- 
iable-thrust concept as opposed to in- 
dependent lift engines on combat air- 
craft could place either the Mach 2 
P.1150 follow-on or the Republic-Fok- 
kcr D.24 Alliance, both powered by ver- 
sions of the BS.100. in a relatively 
stronger position. 

West German designs for VTOL 
combat aircraft, including the Focke- 
Wulf 1262 and VJ.101 under develop- 
ment by Messcrschmitt, Ileinkcl and 
Bolkow were not shown. 

Focke-Wulf, however, did display a 
model of a large VTOL transport des- 
ignated the FW.260 with two wing 
pods, each housing six lift fan engines. 

Planned lift engine, should the 
FW.260 be placed into production, re- 
portedly is the Bristol Siddeley BS.59 
turbofan. Prototype of the 8,000-lb.- 
thrust BS.59 is scheduled to begin run- 
ning later this year. Other German ex- 
hibits showing new projects included: 

• Mockups of competing third-stage 
booster units, one designed by Bolkow- 
Entwicklungen and another by the 
Northern Industry Group composed of 
Focke-Wulf. Hamburger-Flugzcugbau 
and Wescrflug. West German govern- 
ment. with responsibility of providing 
third-stage for European space booster, 
is expected to make a decision between 
the two in the near future. 

Bolkow design is based upon an ad- 
vanced fluorine fuel system. 

• Family of Bolkow helicopters, includ- 
ing a planned 26-passenger vehicle with 
a design speed of 300 mph. Novel fea- 
ture, designed to permit attainment of 
relatively high speeds, is rotor system 
in which blades lead and lag theoretical 
positions as far as possible (AW Mar. 
12. p. 2471. Power for horizontal 
flight would be augmented by two 
2.S00 hp. General Electric T64 en- 
gines. one located on either side of fuse- 
lage. Experimental two-place helicopter 
to test bladc-svstem concept is under 
construction and scheduled to begin 
flight tests late this vear. 

• Model of HeinkcTs 211B-1 twin- 
engine short range transport proposal 
(AW Apr. 30, p. 43). Actual production 
will depend upon receipt of firm orders 
for at least 20-to-25 aircraft. 

• Hamburger Flugzeugbau's 1IFB.320 
twin-jet executive aircraft prototype is 
under construction and Hamburger 
Flngzeugbau is hopeful of a substantial 



POSSIBLE SIX-BLADED, 26-passcngcr follow-on to the Bolkow test vehicle includes a small 
fan engine on cither side of the fuselage to aid in horizontal flight. Cmising speed for the 
turbine-powered helicopter would be approximately 300 mph. 



TWO-PLACE three-bladed helicopter with a rigid rotor head system under development by 
Bolkow with private funds is scheduled to sell for about S22.000 when it reaches the com- 
mercial market. Designated BO. 104. the helicopter is to be powered by a NSUAVankel 
rotating combustion engine with a continuous rating of 196 hp. 
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FOR MAXIMUM PHYSICAL PROPERTIES 


| CAMERON 1 


AIRCRAFT 

FORGINGS 


Demanding maximum properties, hollow forgings for LANDING 
GEAR CYLINDERS are produced by Cameron's unique closed 
die press forging process. Weighing over 3800 lbs. and made of 
hot work die steel (H-ll AIR MELT) these forgings have equal 
longitudinal and transverse strength and ductility. The proper 
working of the metal by Cameron's exclusive forging techniques 
produces a product which cannot be excelled elsewhere. High 
density and uniformity with- 
out any parting lines to in- 
terrupt grain flow patterns 
— only Cameron can assure 
your getting maximum phys- 
ical properties. 



SPECIAL PRODUCTS DIVISION 
P. O. BOX 1212 HOUSTON. TEXAS 


West German air force order for use 
as a navigation trainer. 

• Domier display emphasizing its work 
on space projects including Rogallo wing 
designs. Dornicr is building a new space 
research facility and reportedly will play 
a major role in future West German 

C rejects in this field. Dornier also is 
uilding a VTOL transport on a De- 
fense Ministry order using a BS.53 pod- 
ded beneath each wing. 

Hawker Siddeley hopes to sell produc- 
tion quantities of the P.1127 tactical 
fighter in Germany and other NATO 
countries including the United States 
as a low cost aircraft that could be avail- 
able within the near future and also 
used as a VTOL trainer when more so- 
phisticated aircraft make their appear- 

Undcr present plans the P.1127 is 
scheduled to become operational some- 
time in 1964, as opposed to the 196S 
date for the advanced P.1150. Opera- 
tional schedules for other aircraft in the 
NATO competition arc comparable 
with that for the P.1150. Powered by a 
scaled-down version of the 59.000-ib.- 
thrust BS.100, the P.1150 has sharply- 
swept wings and thin streamlined fuse- 
lage but still bears a familv resemblance 
to the earlier P.1127. 

The Republic-Fokkcr D.24 variable- 
sweep entry in the NATO competition 
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COLD KNOWS 


Airborne electronic equipment components get 
smaller and smaller. Closer and closer together. And 
hotter and hotter. Enter UAP with its “cold knows.” 
Knowledge of how to transfer heat efficiently by 
conduction, convection or radiation. Knowledge of 
which heat sink system is best suited to the job: 
liquid to air, air to air, liquid to liquid, mechanical 
or expendable refrigeration. Knowledge of how to 
design and build a simple heat exchanger and blower 
... or a complex combination of valves pumps, heat 
exchangers and controls. Knowledge to meet your 
envelope requirements. For best results, cooling 


system and electronic package should be designed 
concurrently. So ask UAP to stick its knows in your 
project early as possible. Write or phone 224-3841 
today. UAP means United Aircraft Products. 
Since 1929, a dynamic, independent company in 
Dayton, Ohio. A name to remember when it comes 
to cooling systems. 



POSSIBLE THIRD STAGE for the planned 

space program, the Black Prince, is under 
development by Bolkow-Entwicklungen. 
Bolkow design, based aronnd a fluorine 
power package, is competing with a parallel 
project sponsored by the German Northern 



stage model was displayed by Bolkow at the 
Hanover Air Show. 


is powered by the fully-rated BS.100. 
The BS.100 with plenum chamber 
burning on the two forward swivelling 
nozzles that vector the thrust from the 
horizontal to the vertical is hunted to 
speeds of Mach 1 .2 at sea level but can 
reach Mach 2-plus at altitude. 

In order to attain lower specific fuel 
consumption at high speeds and low al- 
titudes the powcrplant uses a higher 
compression ratio and lower by-pass 
ratio than its BS.is predecessor. Both 
engine designs will be equipped for 

chambers to overcome the problem of 
thrust reduction during takeoff under 
high ambient temperature conditions or 
from sites located high above sea level. 

The Lockheed stand included a model 
of the proposed VTOL version of the 
1-1 (MG. designated the CL-704. The 
aircraft, with seven Rolls-Royce RB.1S1 
lift engines in each of two wingtip pods 
was submitted in the NATO competi- 
tion as a joint entry with Short Brothers 
& Harland. Lockheed also is directing 
its sales campaign towards individual 
European nations scheduled to receive 
the I"- 10-}. Aside from wingtip pods 
design changes from standard r-l(MG 
configuration include substitution of 
higher-thrust, more economical Rolls- 
Royce RB.16SR, a sealed down version 
of the Spey, as main powcrplant in place 
of the General Electric J79. bolstering 
of the aircraft’s structural strength 
including a new wing box beam and tip 
fillet and pitch control vane installation. 

Present aircraft models could be retro- 
fitted to fit the VTOL role. Each engine 
pod has a fuel cell in front of the engine 
bank and another behind it with the two 
providing roughly the same capacity as 
the tip tanks used on present 1-1 0-1 
models. Lockheed officials say the air- 
craft can meet all the requirements for 
range and speed laid down in NATO 
specifications. NATO specifications 
stipulate that the aircraft must be cap- 
able of an on-thc-dcck speed of Mach .9 
for a range of at least 250 mi. 

Design concept of another NATO 
entry, a new version of the Fiat G.95 
designated the G.95/6 also was on dis- 
play. A Mach 2-plus design, the aircraft 
would use two conventional turbojets 
with deflected thrust capability for for- 
ward flight, plus six fuselage-mounted 
lift engines, three in front of the cockpit 
and another three behind, for VTOL 
flight. 

The Rolls-Royce stand also included 
models of a deflected-thrust concept de- 
signed to augment its family of lift en- 
gines in large aircraft designs incorporat- 
ing a swivelling nozzle to provide the 
vectored thrust. Engine was included on 
at least one entry submitted in NATO 
competition for a medium-range VTOL 
transport. Initial study was based upon 
a scaled-down Spey of 8.000 lb. dry 
thrust, designated the RB.153. 
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Take the Monkey Business 
Out of Connector Assembly 
with the Hugged MDH 









You can lock onto any of 28,000 frequencies 
-from 2 to 30 megacycles -instantly and 
firmly, with the General Dynamics/ Electronics 
-Rochester digitally tuned SC-900 series 
SSB equipment. ■ With these rugged, highly 
transistorized sets, General Dynamics/ 
Electronics — Rochester has advanced the 
state-of-the-art in radio communications. 
This complement of Single Sideband equip- 
ment includes transmitters and transceivers, 
which speak with all the range and authority 
of 1000 watts PEP, yet occupy less than a 
20 inch cube and weigh well under 200 



GIIIIIIIID 


pounds. ■ By simplifying both receiving and 
transmitting circuits, General Dynamics/ 
Electronics— Rochester has achieved a sig- 
nificant advance in Single Sideband econ- 
omy, reliability and ease of operation. Over 
65 years of communications experience are 
built into the SC-900 series — a family of 
noteworthy SSB equipment developed by 
General Dynamics/ Electronics - Rochester 
for all the branches of the Armed Forces. 
■ Every product we make started with a 
question. We solicit yours. Write 1407 North 
Goodman Street, Rochester 1, New York. 


GENERAL DYNAMICS ELECTRONICS — ROCHESTER 






Look to Parsons for Performance in 

DISTANCE MEASURING EQUIPMENT 

parsons electronics has extensive experience in the design, development, manufacture, 
and installation of Miss-Distance Indicators and Distance Measuring Equipment— including 
active (parami) and passive (parpas) systems for missile evaluation and scoring. This 
experience, coupled with a continuing research program, will provide systems to meet widely 
diversified and rapidly changing requirements. Let Parsons help you with your distance 
measuring problems by providing total capability -single source responsibility. 


[PARSIWy 

mtronics 


For technical information, write: 

PARSONS ELECTRONICS 


A DIVISION OF THE RALPH M. PARSONS COMPANY 


IS) SOUTH DE LACEY AVENUE, PASADENA, CALIFORNIA 


WORLD WIDE SERVICES: ARCHITECT-ENGINEERING • CONSTRUCTION • ELECTRONIC SYSTEMS AND COMPONENTS ■ MINING 
AND METALLURGICAL ENGINEERING . PERSONNEL TRAINING • PETROLEUM-CHEMICAL ENGINEERING - PETROLEUM 
PRODUCTION SYSTEMS - PLANT OPERATION . POWER PLANT ENGINEERING . WATER DEVELOPMENT AND SYSTEMS 
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SPACE TECHNOLOGY 


Titov Describes Orbital Flight in Vostok 2 


(Gherman S. Titov, the second Russian 
cosmonaut to orbit the earth, was a member 
ot the Soviet delegation attending the third 
International Space Science Symposium 
sponsored by the Committee on Space Re- 
search (Cospar) of the International Coun- 
cil of Scientific Unions, held in Washington. 
lie presented the following report on his 
Right at the Cospar life sciences session on 
May 3.) 

We are living at a time when the age- 
old dream of humanity — to fly to other 
celestial bodies — has been transformed from 
the category of fairytale and myth into 
reality. 

The discoveries by those geniuses Co- 
pernicus, Kepler and Newton of the basic 
iasvs of the motion of planets and celestial 
bodies, of the law of celestial mechanics, 
allowed those who had been continuing the 
cause started by those scientists to unveil, 
step by step, the mysteries of the universe. 

The great Russian scientist, the father 
of astronautics, Koustantinc Eduardovich 
Tsiolkovslcy, had elaborated an ingenious 
theory of rocket motion in interplanetary 
space, Tire liquid propellant rocket-engine 
principle worked out by him has stood the 
practical test of time. 

The launching of the first Soviet artificial 
earth satellite in October 1957, in accord- 
ance with the International Geophysical 
Year program, and the brilliant, daring flight 
of the world's first cosmonaut, citizen of 
the USSR. Yuri Alcxscycvich Gagarin, in 
the Soviet spaceship Vostok 1 had crowned 
all centuries-old researches of scientists, the 
tremendous efforts of large groups of work- 
ers, technicians and engineers. 
Khrushchev's Message 

In his recent message to United States 
President John F. Kennedy. Nikita Sergeye- 
vich Khrushchev wrote: ‘"The greater the 
number of countries making their contribu- 
tions to this highly complex matter . . . 
the more rapid will be the conquest of space 
in the interests of all humanity'." 

Realization of the noble task of peaceful 
exploration of cosmic space wall serve the 
cause of establishing closer tics between the 
peoples, the cause of peaceful solution of 
present global problems. 

During my flight of August 6-7. 1961, I 
already had the opportunity to send my 
greetings to the people of America from 
cosmic space. And now. on American soil, 
I am authorized to convey, on behalf of the 
Soviet people, on behalf of Y. A. Gagarin 
and my Soviet cosmonaut friends, the warm; 
est greetings to the American people and 
to you, participants of this meeting, and to 
wish you all successs in your work. 

Naturally, you are interested, first of all. 
in the details of the flight executed by me 
on August 6-7, 1 961 . as well as in the struc- 
ture of the spaceship Vostok-2. So allow 
me to proceed to expound these questions. 

Above all, our scientists wanted to find 


out if man could stay and ss’ork in the con- 
ditions of weightlessness for a longer period 
than during the flight of the first cosmonaut, 
Y. A. Gagarin, and whether all systems of 
the spaceship could ensure man s stay in 
space for a period of 24 hours. 

Flight Objectives 

’lire basic problems which were to be 
solved during this flight w'ere as follow's: 

1. Study of the effects on the human 
body of a prolonged orbital flight and con- 
sequent landing. 

2. Study of man's efficiency during a long 
stay in conditions of weightlessness. The 
solution of these general problems was to 
be achieved by execution of a vast program 
u'hich included: 

A. Study of organism's physiological func- 

B. Cheek of potentialities for maintain- 
ing continuous radio communication on 
HF-radio frequencies from any position of 
the spaceship and on VI IF when the ship 
was over the territory of the Soviet Union: 

C. Check of the ship's manual control 
system: dctcnnmation of the time of quiese- 



Maj. Gherman S. Titov. 27. a native of 
Vcrkhncye Zhiiino, Siberia, received his mil- 
itary education at the Military Aviation 
Training School in Barnaul, graduating in 
1957 with excellent marks in aerobatics. He 
served in units of the Leningrad Military 
District before taking cosmonaut training. 
His Vostok 2 flight resulted in his being 
named a hero of the Soviet Union and Pilot 
Cosmonaut of the USSR, in addition to be- 
coming a member of the Communist Party 
and being elected a deputy to the Supreme 
Soviet. Titov identified the cosmonaut be- 
hind him in this photograph as his backup 
pilot and as cosmonaut number three. He 
did not identify the mail by name, but indi- 
cated he will be the next man sent into 
space by Russia. 


by different methods of orientation, easiness 
in handling the controls and maintenance 
of the ship in oriented position; 

D. Check of efficiency of the space life- 
supporting systems. 

flic flight was preceded by two ex- 
tensive independent stages of preparatory 
work, one of which included the system of 

while the other one incorporated a specific 
preparatory preflight period. 

Apart from study of a number of theoret- 
ical subjects, the general process of cosmo- 
naut training also includes items of special, 
physical, medicobiological, technical arid 
flight training. 

There Is no need to discuss all the aspects 
of coaching and training we are engaged 
in. We consider the following aspects of 
training to be characteristic and basically 

1. Special training conducted on a real 
slop and simulators which allow simulation 
of a normal flight and produce various fail- 

2. Medicobiological training in the form 
of practice on a centrifuge, in a thermo- 
chamber. snrdochamber, etc.: 

3. Physical training. 

Much attention is devoted to flight train- 
ing, including execution of flights to experi- 
ence weightlessness. 

Specific preparation for the flight was con- 
ducted according to a special syllabus. The 
basic items of the syllabus were: rehearsal 
of the elements of flight mission on a 
special simulator of Vostok-2 ship type; 
maintenance of physical fitness: mcdicobio- 
logical examinations; flight training; training 
in operation of the communication equip- 

llie elements of flight were rehearsed on 
the simulator for each orbit concretely. For 
example, the assignment required that the 
ship position be manually controlled in 
the second and seventh orbits. I am a pilot 
and I am used to controlling aircraft, but 
flying a spaceship is somewhat different from 
flying an aircraft. The simulator gave me 
the opportunity to perfect this element of 


trols. 1 carried out all operations according 
to tile procedure I had learned on the 
ground. The other elements of flic flight 
mission were perfected in a similar way. 

Airborne VI IF and HF receivers and 
transmitters, broadcasting receiver and in- 
dividual means of communication indis- 
pensable for maintaining communication in 
descent and after landing, as well as co- 
operation with the ground flight control cen- 
ters, required thorough preparation m this 
respect. Specific coaching in this field and 
thorough study of the radio communication 
program enabled me to maintain continuous 
contact with my motherland during the 

Moreover. I recognized the person I Was 
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The Du Pont Metals Center 

the first facility of its kind for producing columbium 
and other refractory metals 


The DuPont Metals Center is the 
only plant of its kind in America, built 
especially to produce columbium and 
other refractory metals. 

Take the rolling mill you see here. 
There's none other like it in the country. 
It can produce refractory metals in 
thicknesses from 2" to .002" and up to 


30" wide. It is just a part of this remark- 
able DuPont plant, custom designed 
every step of the way to provide you 
with quality mill products in the refrac- 
tory metals. 

The Metals Center produces ingots, 
billets, bars, sheet, strip, plate, tube 
hollows and solid extrusions in the 


refractory metals. It's currently pro- 
ducing DuPont-developed D-14, D-31, 
D-36 and other columbium alloys. 
It can also handle conversions for 
other makers of refractory alloys and 
superailoys. 

If you are a prime contractor to 
military and government agencies, or 


involved in projects requiring appli- 
cations for refractory metals, you 
are invited to discuss your needs with 
one of Du Font's experienced metal- 
lurgical engineers. For a Data Sheet 
on DuPont Metal Products, write to 
DuPont, D-2058, Wilmington 98, 
Delaware. 


THE DU PONT METALS CENTER 
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WHERE THERE ISN’T ANY "UP’ 


Satellites and spacecraft can be accurately oriented, stabi- 
lized and controlled with Bendix® attitude control systems. 
These systems have been designed to solve problems of 
midcourse guidance, orbit correction, and other maneuver- 
ing operations where precise directional orientation is 
essential. With them, vehicles can be turned, rotated, and 


stabilized in position accurately. For these integrated 
systems, Eclipse-Pioneer has developed some of today's 
most advanced precision components . . . among them, 
electronic, mechanical and optical components. 

Eclipse-Pioneer attitude control systems include: Reaction 
Wheel Systems— Develop and store energy for attitude con- 


trol, commanded by craft attitude sensors. Free Reaction 
Spheres — Three axis attitude control, eliminates bearing 
friction and gyroscopic cross coupling. Sun Seeker— Senses 
and locks onto the sun as a reference point for attitude 
control and navigation. Star Tracker— System of multiple 
heads for navigation. Needs no dome protection in space. 


Other integrated Bendix systems for satellites and space- 
craft include pneumatic controls, hot and cold gas reaction 
jets, inertial guidance systems and components, self- 
adaptive control systems, rendezvous computers, and 
systems for letdown, approach and landing. We invite 
inquiries. Write or call us in Teterboro, New Jersey. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



Compact, Comfortable... 

The New AO Hear-Guard Hearing Protector 

Provides Superior Performance 


This newest AO Hear-Guard, a 
lightweight, impact-resistant, muff- 
type hearing protector, has been en- 
gineered for maximum attenuation. 
With its scientifically contoured 
ear cups— designed on the basis of 
human engineering studies— and 
wide adjustment range, an excel- 
lent fit is provided and hearing or- 
gans are effectively protected from 
damaging noise. 

force, assuring efficiency as well as 
wearer comfort ... is scientifically 
designed for minimum mechanical 


vibration. Hear-Guard ear cups 
mount on telescoping arms for easy 
adjustment. Cups extend outward 
25% less than other conventional 
types. The cushions are vinyl-cov- 
ered foam, hermetically sealed. 
They conform to any head shape, 
fit over glasses without loss of effi- 
ciency, will always return to origi- 
nal shape. Entire hearing protector 
is easy to clean and sanitize. 

For further information on AO 
Hear-Guards, contact your nearest 
AO Safety Products Representa- 
tive, or write direct to Dept. AW. 
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White room for the Titan II 
propellant transfer system 


Development and production of equipment for handling 
extremely volatile missile fuels— like the propellant trans- 
fer unit for Martin Marietta Corporation’s Titan II— 
demands a contamination-free environment, controlled 
to within 0.3 microns. Hamilton Standard’s new White 
Room, especially designed for building missile fuel 
handling systems, even surpasses the exacting require- 
ments of a hospital operating room. It provides 900 
square feet of ultra-modem assembly and testing equip- 
ment. Detailed construction care and strict control 
procedures will maintain immaculate conditions always. 

Building a propellant transfer unit for the Air Force 
Titan II missile program is just one of several recent 
GSE projects in which extreme cleanliness has been a 
major consideration. This package unit is skid-mounted, 
electrically powered, manually controlled (with auto- 


matic safeties), and capable of pumping either fuel or 
oxidizer. Performance is measured by its ability to abso- 
lutely contain toxic fluids and Vapors.. To meet these 
requirements, Hamilton Standard developed important 
new concepts in sealing and system reliability. 

The White Room’s capabilities work hand in hand 
with other key controls to provide manufacturing qual- 
ity, functional reliability, low system cost, and on-time 
delivery of all Hamilton Standard Ground Support 
Equipment. 

For the solution to your missile fuel handling prob- 
lems ... or any GSE assignment from miniature com- 
ponents to complete weapon support systems, phone: 
Manager, Ground Support Equipment Department, 
Hamilton Standard, Windsor Locks, Connecticut; or 
write for illustrated brochure. 


u 
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the- railway. I touched the ground safely 

Flight Results 

discuss briefly the results' of the flight. 

der constant medical observation. 

Ground stations received information 
from the ship on my condition and re- 
corded my heart beat and breathing. Elec- 

that the organism adapts rapidly to the 
ever-changing conditions of space flight. 

From the point of vicsv of our scien- 
tists and physicians, the recorded variations 
of the organism's physiological functions 
conformed well to those loads and stresses 
caused by the flight; i.c„ they were adequate. 

Thus, if one observed the pulse condition, 
one noticed that its rate prior to boarding 
the ship was 70 beats a minute. Five min- 
utes before launching, the pulse quickened 
to 105 beats. This certainly is easily ex- 
plained. Undoubtedly we come across the 
emotional factor here, the so-called "pre- 
launching state." 

To my mind it is significant that at the 
active stage of the flight, at the moment 
of the acceleration effects, the pulse quick- 
ened by only 14 beats; it increased from 
105 to 119 beats at the beginning of the 
stage; and then returned to 104 beats 
when the ship was being put into orbit. 

When the ship was descending, the pulse 




SWEDEN AND NORWAY 
CHOOSE SELENIA ATCR-2 
AIR TRAFFIC CONTROL 
RADAR 


After a detailed analysis of competitive 
radars by the technical and operational 
experts of Sweden and Norway, SELENIA 
radars were chosen. SELENIA ATCR-2 
dual-channel air traffic control radars are 
to be installed at Stockholm (Bromma) 
and Oslo (Fornebu) airports. These radars 
are ideally suited for coping with today’s 
traffic problems. Long-range area control 
involves detection of even small jet air- 
craft. Close - in approach and departure 
control involves high data -rate and ex- 
tremely high target visibility within heavy 
fixed radar clutter. The SELENIA radar 
solves both requirements. 


Can the ATCR-2 help with your air traf- 
fic control problems as it will in these 
countries? 
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AVIONICS 



Bendix Builds Self -Testing Avionic Units 


By Philip J. Klass 

Baltimore— Bendix Radio’s new gen- 
eration of navigation and instrument 
approach equipment will feature built-in 
self-test provisions to enable mainte- 
nance men and pilots to check equip- 
ment operability quickly on the ground 
before takeoff and in the air. 

The decision to adopt this integral 
self-check feature throughout the new 
line of Bendix solid-state avionics equip- 
ment, slated to make its debut starting 
this summer, is based on experience 
with the DRA-12 Doppler radar and 
NVA-12 navigation receiver, in which 
Bendix first used the technique. 

The new solid-state equipment is 
under consideration by several major 
airlines for use on the Boeing 727 and 
is believed to be a major contender for 
the Air Force's Lockheed C-141 jet 
cargo transport, now under development. 

Although the new line is somewhat 
smaller and lighter than predecessor 
equipment, the major emphasis has 
been to increase operational reliability 
in sendee. From an airline viewpoint, 
the size of avionics equipment already 
has been reduced to the point where 
individual units are too small for con- 
venient radio-rack installation. This 
has led to an integrated navigation pack- 
age configuration which will be used for 
the first time in the new Bendix line 
and competitive equipment. The navi- 
gation receiver, its associated omni-con- 
verter and the glide slope receiver will 
be contained in a single short i-ATR 

Studies made by Bendix, an outside 
consultant it hired, and others, indicate 
that vacuum tubes still are a major 
cause of avionic equipment failure, ac- 


cording to George W. Church, assistant 
manager of avionic products. 

Field data also reveals that approxi- 
mately 30% of the units of equipment 
removed from aircraft as defective show 
no malfunction when they are returned 
to the shop for repair. This suggests 
that at least some of the units were 
needlessly removed, possibly with un- 
necessary delay in an airline Bight. 

Another explanation for these seem- 
ingly unnecessary removals is an inter- 
mittent type of fault, possibly caused 
by poor contact in a relay or rotary 
switch, which may not repeat itself each 
time. With only meager information 
on the nature of the equipment mal- 
function, the sen-ice shop may be un- 
able to find any trouble and the equip- 
ment may be reinstalled as an operative 
unit, only to have the fault reappear at 
a later date. 

Improvement Program 

Bendix has directed its reliability im- 
provement effort along three avenues: 

• Transistorization: Transistors and 

semiconductor devices are being used 
instead of tubes wherever possible. For 
example, the new RNA-26A navigation 
package, including localizer and glide 
slope, the new MKA-2SA marker beacon 
receiver and the new DFA-73 automatic 
direction finder all are completely tran- 
sistorized. The new TPR-61 air traffic 
control transponder is fully transistor- 
ized except for the final output tube of 
its transmitter. The DMA-29A distance 
measuring equipment will be fully tran- 
sistorized except for about half a dozen 
tubes, according to E. D. Hart, manager 
of avionics engineering. 

• Minimized mechanical motion: In the 
belief that moving parts, such as rotary 


switches and relays, are potential trouble 
sources, particularly of the intermittent 
type, Bendix is using new all-electronic 
tuning and switching circuits that elimi- 
nate the need for relays and rotary 
switches. The only moving parts, for 
example, in the new RNA-26A naviga- 
tion receiver are the small servo motor 
and synchro used to operate the radio 
magnetic indicator <RMI) in the cock- 
pit. 

• Built-in self-checking: The anticipated 
reliability improvement from use of 
solid-state devices and elimination of 
most moving parts focuses attention on 
the need to reduce, if not eliminate, 
unnecessary equipment removals. A re- 
moval which delays a flight has the 
same net effect on airline operations and 
passenger satisfaction whether or not 
the equipment has actually failed. 

Bendix Radio first recognized the 
need for built-in self-checking provisions 
during the development of its DRA-12 
Doppler radar. To maximize reliability 
the equipment is fully transistorized, ex- 
cept for the transmitter output tube and 
two gas voltage regulator tubes, Hart 

But its over-all complexity is nearly 10 
times that of a VOR navigation re- 
ceiver, in terms of the number of com- 
ponents used. On this basis it might 
be expected to exhibit only a fraction 
of the mean-time-betwcen-failure of a 
VOR receiver, which would make its 
use questionable as a primary navigation 
aid for long over-water flights. 

The fact that a Doppler radar is a 
self-contained navigation system is an 
operational advantage, but with the re- 
sultant disadvantage that its perform- 
ance cannot be checked before takeoff, 
unless special provisions are incorpor- 
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ated in the equipment. This pointed 
up the need to build-self-test provisions 
into the Doppler system, Church says. 

Bendix studies pointed up other con- 
clusions, applicable to all types of avi- 
onic equipment. One is that any circuit 
added to provide self-test must be at 
least one order of magnitude more re- 
liable than the equipment to be tested. 
This means that the additional circuitry 
must be held to a bare minimum, and 
that it should use semiconductors and 
avoid relays wherever possible, Bendix 

Additionally, it is desirable that the 
cockpit indicators which the pilot will 
use also be employed in testing the 
equipment operability, so that the panel 
displays as well as the black boxes are 
checked in the process. 

Self-Test Circuit 

The self-test circuit which Bendix 
devised for its Doppler requires the ad- 
dition of only a couple of crystals and 
approximately half a dozen transistors, 
according to Hart. It generates an arti- 
ficial Doppler signal at a 4.5 me. inter- 
mediate frequency which is injected 
into the Doppler system at the point 
where the remotely located antenna con- 
nects into the transmitter-receiver. 

When a maintenance man or the 
pilot pushes the test button, this test 
signal is injected and should cause the 
pilot's panel indicator to show a ground 
speed of 600 kt. and a drift angle of 20 
deg. left. 

The operation of the associated navi- 
gation computer can also be tested by 
the same means. A typical flight prob- 
lem can be set up, and the Doppler test 
signal allowed to feed into the computer 
for, say, 10 min. At the end of this 
period’ the computer's calculated air- 
craft position can be compared with 
what it should be on the basis of a 
10-min. flight at 600 kt. with a 20-dcg. 
left drift. 

The self-check provisions do not per- 


mit the test of the Doppler transmitter, 
the antenna, or the receiving detector 
diode in the antenna. However, Bendix 
has designed a small hand-held horn 
which a maintenance man standing out- 
side the aircraft aims at each of the four 
antenna radiators to measure the level 
of energy being transmitted. 

Federal Aviation Agency has author- 
ized Trans World Airlines to dispatch 
its flights on evidence of Doppler sys- 
tem operability as established by the 
built-in circuitry and the use of the ex- 

The Bendix Doppler currently is ex- 
hibiting a failure rate comparable to that 
of a VOR receiver, despite its greatly 
increased complexity, according to re- 
cent TWA figures. 

An important byproduct advantage of 
the built-in test circuitry has been 
pointed up by experience with the Dop- 
pler system. Where formerly a unit 
returned to the repair shop might 
merely be tagged "inoperative,” leaving 
the service personnel to ferret out the 
nature of the malfunction and then its 

ablcs a pilot, or line maintenance per- 
sonnel. to provide more specific data on 
the malfunction. 

Defines Trouble Area 

For example, if the Doppler test pro- 
duces a panel indication of 400 kt. in- 
stead of the expected 600 kt.. but does 
give the correct drift angle, this informa- 
tion is most valuable to shop personnel 
in trouble-shooting the malfunction. 

The cost of adding the built-in test 
feature usuallv represents a very small 
fraction of the cost of the equipment. 
Where the additional cost is only 1-2%, 
the sclf-chcck provision usually will be 
incorporated in all production units. 
For the marker beacon receiver, because 
of its inherent simplicity, the test cir- 
cuit is expected to add about 5-10% to 
the unit cost, and will therefore be of- 
fered on an optional basis. The self-test 


circuit will be on a small printed circuit 
board which can be plugged into the 
basic marker beacon chassis, if desired. 

In the VOR navigation receiver, the 
self-test circuit checks the operation of 
the receiver and omni-converter, using 
a signal from any VOR station within 
range. In normal operation, the omni- 
converter determines the aircraft's bear- 
ing to the station by comparing the 
phase of two signals, one a 30-cps. 
variable-phase amplitude modulated sig- 
nal and the other a 30-cps. reference 
phase frequency modulated on a 9,960- 
cps. subcarrier. The test circuit injects 
the 30-cps. variable phase received from 
the nearby VOR into both channels, 
giving a phase angle of zero deg., so 
that the pilot's RMI indicator should 
display a bearing of zero deg. to the 
station, if the set is operable. When 
the pilot sets in a bearing of zero deg. 
on his omni-bearing selector, the verti- 
cal needle of the cross-pointer indicator 
should be centered, if it is operating 
properly. 

The circuit not only checks to assure 
that the system is operating, but also 
that it is properly balanced if the needle 
is perfectly centered. The self-check 
does not test for the operation of the 
limiter circuit, but this is not considered 
to be a critical element. Since the self- 
test circuit obtains its signal from an 
outside VOR station, it also checks 
operation of the receiver and antenna. 
ILS Test 

The most critical circuits in the in- 
strument approach portion of the navi- 
gation equipment are the audio filter 
circuits which determine aircraft po- 
sition with respect to the center of the 
ILS localizer and glide slope, according 
to Hart. In view of current emphasis 
on lower minimums for jet transports, 
Bendix believes it is particularly impor- 
tant that the pilot be able to check the 
perfonnance and calibration of these 
circuits before he begins an instrument 
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Q When 


a giant thinks small 


Lockheed becomes a prime source for memory 
devices— from tiny ferrite cores to entire 
memory systems 

When you think of Lockheed, major aerospace achieve- 
ments usually come to mind. But within the giant 
Lockheed Corporation is a complete unit whose success 
was attained by the company’s ability, also, to think 
small. The result: in record time the Lockheed Elec- 
tronics Company has become a prime source of tiny 
computer and data processing components for industry 
and defense. 

In an exceptional example of vertical integration, 
Lockheed Electronics is now producing a broad line of 
memory devices including single and multi-aperture 
cores; memory planes, stacks, and systems; printed 
circuitry; welded circuitry and computer modules. This 
under-one-roof operation has earned for Lockheed a 
reputation for quality, on-time delivery and versatility. 


Lockheed’s inventive designers, among other accom- 
plishments, have achieved outstanding results in the 
development and manufacture of multi-aperture cores 
which permit high-speed, non-destruct memory readout. 
Lockheed’s practical packagers have produced advanced, 
ruggedized memory devices in dozens of customized 
configurations. 

Lockheed’s engineering follow-through teams work 
carefully with the nation’s data processing equipment 
manufacturers to assure perfect integration into fin- 
ished computer circuits. 

The Avionics and Industrial Products group of Lockheed 
Electronics, 6201 E. Randolph St., Los Angeles 22, in- 
vites you to investigate the company's vertically inte- 
grated facilities as a “single source” of finest quality, 
mass-produced components and sub-systems. Lockheed 
Electronics isthegateway to several thousand scientists, 
engineers and technologists who work for Lockheed. 


LOCKHEED ELECTRONICS COMPANY 

plainfield. new jersey A Division of Lockheed Aircraft Corporation 



approach. This is one reason the ILS 
sclf-check circuit generates its own test 
signal rather than attempting to use 
the localizer and glide slope beams 

When an aircraft is on the center of 
the glide slope/ localizer beam, it ob- 
tains 90- and 150-cps. signals of equal 
amplitude; when off center, one or the 
other is larger, depending upon which 
side of beam center the aircraft is flying. 
The test signal which Bendix uses con- 
sists of a 90- or 1 50-cps. tone, generated 
by a small transistor oscillator. 

When a test switch is thrown to the 
left, the transistor oscillator generates 
a 1 50-cps. tone of controlled amplitude 
which is injected into the balanced filter 
section of the glide slope and localizer 
receivers. If they are functioning prop- 
erly, the glide slope needle in the cock- 
pit will move up to the first dot on the 
instmment, while the localizer needle 
moves to the first dot on the left. 

When the test switch is thrown to 
the right, the oscillator injects a 90- 
cps. signal which should cause the glide 
slope needle to move down and the 
localizer needle to move to the right to 
the first dot on the instrument face. 

Bv observing the action of the two 
needles when the switch is in both po- 
sitions, a maintenance tnan or pilot can 
draw a number of conclusions about the 
condition of his ILS receivers: 

• If one or both needles fail to move, 
one or both receivers arc inoperative. 

• If deflections arc not equal on either 
side of the neutral position, the corre- 


sponding receiver is not properly bal- 
anced and will not guide the aircraft 
precisely down the center of the beam. 
• If deflections arc equal but insuffi- 
cient to reach the first dot, the receiver 
has lost sensitivity. However, if both 
glide slope and localizer needles are off 
from the prescribed deflection by the 
same amount, it is likclv that the self- 
check circuit is out of calibration. 

Additionally, the warning flag opera- 
tion can be checked since it should drop 
down into view for both test switch po- 
sitions. The flag is designed to drop into 
warning position whenever the receiver 
fails to obtain both a 90- and 1 50-cps. 

since only one tone is injected at a 

The added cost of providing this ILS 
sclf-check circuit is estimated at about 
1% of the total navigation receiver 
package, but current thinking at Ben- 
dix is that it will be offered on an 
optional basis as a plug-in circuit. 

The self-check circuit for the marker 
beacon receiver consists of a 75-mc. 
crystal oscillator, which is heterodyned 
with a second oscillator, to produce a 
modulated signal whose frequency 
sweeps from below 400 cps. to above 
5,000 cps. approximately once every' 10 
see. When the test button is pushed, 
and this signal is injected into the 
marker beacon receiver, it should cause 
first the blue middle marker bulb to 
light, followed in sequence by the 
amber outer marker and the white air- 
ways marker bulb. The circuit checks 
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fell uA- wim# 

this Vap-Air 
A. C. AMPLIFIER 


can help you solve 
a project problem... 



HERE ARE THE SPECS 
• Ambient temperature range from 
— 54°C to 4-71 °C 


• Altitudes from sea level to 70,000 feet 

• Operating voltage 115 VAC, 400 CPS 

• Contact rating 2 amps at 115 VAC 
or 28 VDC 

• Control band adjustable to suit your 

• 5000 hour minimum design life 

• Radio noise per MIL-l-26600 

• Dimensions 3.10" x 2.30" x 2.68". 
weight 1.09 lbs. 

AND THE 

CHARACTERISTICS 
Combines a relay with the high sensitivity 
of a proven magnetic amplifier. Designed 
with built-in fail-safe provisions. Features 
precise accuracy and maximum opera- 
tion repeatability. Available with two 
I Form C contacts. 

VAP-AIR manufactures entire control 
systems and a complete line of sensors, 
electronic controls and precise voltage 
I regulators, electro-pneumatic and 
electro-mechanical valves and regula- 
l tors, electric power controllers and heat 
exchange equipment. 


For assistance with your 
control problems, write 
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Pratt & Whitney Aircraft to deliver first JT8D 
turbofans for Boeing 727 flight tests 


Sometime soon, three aft-mounted Pratt & Whit- 
ney Aircraft JT8D turbofan engines will power the 
Boeing 727 jetliner on its initial flight — little more 
than a year after the engine ran for the first time. 

Such swift progress is possible because Pi-pitt R, 

the JT8D’s basic design has been proved . 04 

by more than 20,000,000 JT3 and JT4 Whitney 
flight hours. Capitalizing on this experi- fiirCrSft 
ence, Pratt & Whitney Aircraft has de- . . 

veloped a lightweight, high-efficiency 
powerplant with 14,000 pounds thrust. °‘"' 5 ' 0 " 01 U ”US£*” KB *'» 
The JT8D achieves this advanced per- H 


formance through a design concept already familiar 
to operating personnel at 36 world airlines. 

With its trio of turbofans, the 727 can operate at 
full load from 5,000-foot runways. This 550-to-600 
mph jetliner is designed for profitable oper- 
ation over low-density routes with 150-to- 
1,700 mile stage lengths. To date, United 
Air Lines, Eastern Air Lines, American Air- 
lines, Lufthansa, and Trans World Airlines 
have ordered a total of 127 planes. By 
1963, the 727 will bring the benefits of jet 
travel to new cities throughout the world. 



CEC instruments 



And they’re both from CEC - instruments that deliver CEC’s 
important end product: FACT. .. mathematical fact... vast 
amounts of vital information obtained quickly, accurately and 
reliably. CEC's field is broad — instruments for measuring and 
recording of physical phenomenon, analytical instruments, 
process control instrumentation, high vacuum technology. If 
information is a key element in your operations . . .whether in 
research and development or in production . . . CEC instru- 


deliver the facts 

Ifr J 

refinery to site belter process control data. 

mentation may be of service to you. Why not see? Your request 
will bring our new 28-page brochure describing CEC's capa- 
bilities. Ask for Bulletin CEC 102. 


CONSOLIDATED ELECTRODYNAMICS 


CEC 


the operation of the receiver completely 
except for its antenna and feed-in. 

The internal test circuit used to check 
the ATC transponder consists of a crys- 
tal controlled oscillator, using a crystal 
and three transistors, which produces a 
pair of pulses with the particular code 
for which the transponder has been set. 
When this pulse pair interrogation, 
simulating that nonnally obtained from 
the ground, is injected in the RF feed 
to the transponder, it should cause its 
transmitter to reply. This in turn will 
cause a cockpit lamp, or electromechani- 
cal enunciator, to indicate that the 
beacon is being interrogated in the same 
way that a regular ground interrogation 
is indicated to the pilot. 

By controlling the amplitude of the 
test signal injected, it is possible to 
check the sensitivity of the transpond- 
er's receiver. The test also checks the 
operation of the decoder, but does not 
cheek the output of the transmitter- 
cither its power, frequency or reply 
code. Hart said. However, the delay 
hue and several other parts of the en- 
coding circuitry arc partially checked, 
since they have been used to form the 
pulse pair injected as a test signal. 

Bendix plans to incorporate self-check 
in all of its ATC transponders, involving 
an additional cost of about 1 % , because 
the circuit cannot conveniently be de- 
signed as an optional plug-in unit. 

The self-check circuit for the distance 
measuring equipment uses the output 
from the airborne transmitter which is 
delayed by a pre-selected time interval, 
heterodyned with a transistor oscillator 
to produce a signal at ground station 
reply frequency, and then returned to 
the airborne receiver, which interprets 
it as a reply from a ground Vortac sta- 
tion. The panel indicator should then 
display a distance corresponding to this 


New transistorized analog computer. Hie 
PACE TR-48, is small enough to lit on a 
desk or mobile cart, but provides up to 48 
operational amplifiers, 60 coefficient po- 
tentiometers and 23 other computing com- 
ponents, such as multipliers and function 
generators. All problem parameters can be 
monitored on a digital voltmeter by means 
of push-button readout. Manufacturer: 
Electronic Associates. Long Branch, N. f. 


delay. This test checks the operation 
of the transmitter, receiver, and the 
cockpit indicator and ranging circuit 

Hart estimates that the extra cost of 
such circuitry will amount to less than 
2%, and says the company has not vet 
decided whether it will be offered on an 
optional basis or included in all DME 

Despite Bendix Radio’s enthusiasm 
for its new self-check design philosophy, 
the company does not propose that it 
will completely eliminate the need for 
line maintenance test equipment. In 
fact, the company is designing a com- 
plete line of both ramp and shop test 


equipment for its entire new generation 
of avionics equipment, the first time 
that the company has done so. 

One indication of possible customer 
interest in the new built-in test provi- 
sions comes in the current competition 
held by USA! s Aeronautical Systems 
Division to select a contractor to supply 
the navigation package and ADF for the 
new Lockheed C-141. 

When Bendix submitted its original 
quotation, it included only costs for the 
basic equipment, without self-check pro- 
visions. Recently, Bendix was asked bv 
Aeronautical Systems Division to sub- 
mit a new quotation based on the in- 
clusion of this new feature. 


HOLLEY VALVE “ROLLS” 
THE VZ-IO “HUMMINGBIRD” 



The VZ-10 “Hummingbird”, Lockheed’s versatile, high- 
speed research VTOL aircraft now under construction for 
the U. S. Army, uses a Holley-developed "Roll Control” 
valve in each wing tip, to provide attitude control during 
vertical take-offs and landings and in hovering flight 
maneuvers. 

The new design offers several advantages over existing 
control devices of this type: 

1. Thrust versus valve travel is linear. 

2. Efficiency is comparable to plug nozzles. 

3. Operating forces are very low and uniform, per-’ 
mitting direct manual control. 

These characteristics, combined with a high tolerance to 
contamination, make the valve adaptable to a wide variety 
of applications. 

Additional information will be promptly supplied— 
Write — Wire— Phone . . . 

Holley Carburetor Company, Attention: R. S. Fleming. 
Aircraft Division, 11955 £. Nine Mile Road, Warren, Mich. 

Telephone Detroit — JEfferson 6-1900 


AIRCRAFT DIVISION 


DESIGN AND PRODUCTION 
OF AIRCRAFT ACCESSORIES A-30 
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Now . . . SPERRY packs 
10 W output, 60 db gain 
into a 10 cu. in. TWT 


Because of the space age demand for 
smaller, more rugged components with 
outstanding performance characteristics, 
the new STX-186 is now available on 60- 
day delivery from Sperry Electronic Tube 
Division. 

This new X band traveling wave tube 
is ideally suited to the rigors of aerospace 
application. It delivers a minimum 10 
watts of CW output across X band, at 
gain levels up to 60 db. Yet it is only 
10% inches long, weighs only 12 ounces, 
and occupies only 10 cubic inches of pay- 
load space. Rugged metal-ceramic con- 
struction enables the PPM focused STX- 
186 to withstand the shock, vibration, and 
altitude extremes of the most demanding 
aerospace environments. 

Designers can realize maximum bene- 
fit from the tube’s small size by adapting 
mounting and cooling arrangements to 
meet specific environmental demands. 
Cooling may be air, heat sink, or liquid. 

BROAD APPLICATION POSSIBILITIES 

In addition to its small size and phy- 
sical ruggedness, the STX-186 boasts per- 



formance characteristics that open a 
broad range of application possibilities. 

Across the entire band of 7 to 11 
Gc, this new TWT delivers a minimum 
10 watts CW at up to 60 db gain. The 
dynamic range of broadband signal 
amplification extends 25 db below satura- 
tion. These characteristics make the STX- 
186 eminently suitable for rocket, drone, 
and aircraft application in radar aug- 
mented ECM, or comunications systems. 

IMMEDIATE AVAILABILITY 

Sperry is now producing the STX- 
186 in quantity, and limited numbers 
are available within 60 days of receipt 
of order. 

A NEW TECHNICAL BROCHURE, 
WHICH DESCRIBES THE CHARAC- 
TERISTICS OF THE STX-186 IN DE- 
TAIL, IS NOW AVAILABLE. FOR 
YOUR FREE COPY, WRITE TO 
SPERRY ELECTRONIC TUBE DI- 
VISION, SEC. 133, GAINESVILLE, 
FLORIDA. 


To avail yourself of the outstanding 
performance of this new tube, place your 
order now. Your Cain & Co. salesman, 
who represents Sperry Electronic Tube 
Division, will be happy to provide ap- 
plication assistance and quotation. Or 
you may communicate directly with us 
at Great Neck, N. Y. 


s ffitr 


GAINESVILLE, FLA. / GREAT NECK, N. Y. 
SPERRY RAND CORPORATION 



Screened Circuit Processes Mechanized 


By Barry Miller 

Anaheim, Calif.— Controlled, mecha- 
nized processes for inexpensively fabri- 
cating large quantities of microelectronic 
circuits which may be used in its future 
military, aerospace and commercial 
electronic systems arc being developed 
here at the research center of Autonctics 
Division of North American Aviation. 

Like many other systems and equip- 
ment manufacturers, Autonctics is 
seeking to reduce the promise of micro- 
electronics to reliable and economical 

electronic approaches which lend them- 
selves to mechanized fabrication in the 
belief that controlled processes will lead 
to high yield, economical manufacture 
of microelectronic circuits. Any one or 
more of the approaches being investi- 
gated— and these include screened, tin 
oxide and evaporated film microcircuits 
as well as integrated semiconductor cir- 
cuits— may go into the company’s major 
military projects depending on timing, 
cost and reliability. 

Reliability Emphasis 

With the emphasis Autonetics places 
on reliability, particularly in its Minute- 
man 1CBM guidance and control sys- 
tems program (AW Oct. 19, 1959. p. 
69: Dec. 12, 1960, p. 99), it is not 
suqjrising that the company is step- 
stress testing thousands of steel screened 
microcircuits coming off its mechanized 
development process line here in an 


effort to determine circuit reliability. 

The partially mechanized process line 
now in operation turns out microcircuits 
made by the centuries-old Oriental 
printing process known as serigraphy, or 
silk screening, in which an ink is pressed 
through a stenciled wire (rather than 
silk) mesh to fonn desired patterns. The 
patterns are repeatedly printed through 
a high-resolution, 80 to 400 metal mesh 
by a screen printing machine which is 
the initial step in screen processing. The 
patterns are printed on alumina, or ce- 
ramic, substrates, presently 11 in. bv 
i in., fed to the machine by a pre- 
loaded hopper or magazine. 

After the patterns are printed, the 
substrates are carried by a conveyor belt 


through a low temperature (up to 600F) 
oven to dry out the screened pattern. 
Emerging from the oven, the circuits 
are removed by hand, placed on an 
adjoining belt which passes them 
through a high-temperature furnace (to 
1.S00F) that melts a frit in the resistor 
and conductor patterns in place on the 
substrate. 

Autonetics plans to install stacking 
devices at the end of both the oven and 
furnace so circuits can be fabricated 
without human participation. 

The line can turn out screened 

lower fieri re appears preferable for opti- 
mum control. The entire process, in- 
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Turning theory into hardware 

Technological breakthroughs are almost an everyday occurrence in electronics. 
Everywhere we see many new scientific discoveries being turned to the service of man. 
Hughes is one of those companies whose obligation is not only to form these 
theories, but also to visualize how they might be applied. And then to make that 
application— both in man's defense and in the betterment of his life. 

Today, Hughes technology is being applied in over 500 projects, programs and studies. 



at Hughes 

A few are shown to illustrate: Completely new technologies which are creating new 
devices . . . Major improvements in existing technologies . . . Advanced manufacturing 
technologies which produce more reliable hardware for duty in this world— and out of it. 

More than 5,000 Hughes engineers help create the theories. More than 20,000 other 
skilled Hughes people help translate their work into practical hardware. Together they 
are helping create a new world with electronics. 








The SEPg is the Autopilot used by ovei 200 
of the world’s airlines and airforces, chosen 
for its outsumding record of performance 
and unequalled reliability and proved over 


service. The SEPq is the Autopilot of the 
BLEU Autoland System, and will form the 
heart of the first automatic landing system 
ever to go into regular operation. 

It is logical that the SEP5 has been chosen for 
the Trident, the first civil aircraft intended to 
perform regular automatic landings. 
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every ten minutes a scheduled aircraft speeds along this lofty highway. It may be Britannia or Boeing 707, 
Viscount or Vanguard, Argosy, Friendship or Comet — but whatever the aircraft, its aids to sure flight and 
punctual arrival are likely to include SMITHS instruments. Right round the clock, SMITHS are helping to guide 
traffic along the world's air routes ; helping thousands of aircraft to fly fixed courses at fixed altitudes, metic- 
ulously maintained by sensitive yet sturdy equipment; helping them to cover at least two million miles a day. 


SMITHS 


AVIATION DIVISION 

The Aviation Division of 8. Smith & Sons(England) Ltd. 


Canada 

105, Scarsdale Road, 
Don Mills, Ontario. 


Australia 

46/52, Ferndeli Street, 
Guildford, NSW 


eluding 6 min. passing through the oven 
and 12 min. through the furnace, takes 
less than 20 min. for an individual cir- 
cuit. Minimum line widths of the 

mils), printed to an accuracy of 2 mils, 
according to Sam ). (.tiffin, who heads 

here. Griffin previously was a special 
engineering manager at Aerovox Corp., 
which had done earlier work on 
screened microcircuits. 

Conductors and resistors of different 
olnns/sq. values are screened on the 
substrate in separate operations. A 
changeover from one to the other, or a 
replacement of the steel screen pattern, 
takes only a few minutes. 

After firing, resistors are checked for 
value and if need be adjusted upwards 
to proper values by an abrasive process 
which removes part of the resistive ma- 
terial. A pulse adjusting technique also 

' S Zlerai^'of a rcsist<)re made on this 
developmental line have a sigma value 
of 5% where sigma is defined as the 
mean deviation from the intended cen- 
ter point of a bell distribution curve of 
the fabricated resistor values. The sigma 
value covers 68 % of resistors fabri- 

Printed Film Use 

Two different types of printed films 
are used as resistors in the steel screened 
process. ( )nc is a carbon material avail- 
able in decade jumps from 100 to 100.- 
000 olnns/sq.; the other is a glazed, 
or ceramic, film composed of metal 
powders with a ceramic base that ap- 
pears superior for high temperature, 
short duration resistance over a more 
restricted ohms/sq. range. 

A steel screened capacitor capability 
is under development, but has not yet 
yielded capacitors larger than about 100 
picofarads. To get the maximum benefit 
of circuit components and conductors 
which can be realized by the mecha- 
nized steel screening process, circuits 
fabricated by this technique will be 
designed to minimize use of inductance, 
larger valued capacitors and will employ 
direct and diode coupling between cir- 



line is expected to be moved from this 
laboratory into an Autonetics factory. 

Once the conductor and then re- 
sistor patterns are sequentially screened 
and fired on the substrates, the connec- 
tors arc dip soldered, and additional 
Components, such as transistors, diodes, 
tantalum capacitors, are soldered oi 
thermal bonded to the substrate. In a 
final step, substrates are placed in a 
special jig and encapsulated. Step-stress 
testing under temperature and load con- 
ditions. to be followed later by hu- 
midity and temperature shock tests, are 


"...CARRY 
A BIG STICK!” 


Hardsites — completely self-sufficient missile launching facili- 
ties, buried deep underground, are part of the “big stick” 
protecting our nation. 

One of many shock, vibration and noise control problems 
solved by Barry Controls was that of protecting massive hard- 

blast. 

Non-ruggedized commercial equipment, with unknown 
fragility levels, had to be efficiently isolated from shock and 
vibration in order to meet stringent hardsite specifications. 
Special Barry isolators, produced after careful analysis, design 
and testing, provided the protection. 

For a technical analysis of this hardsite problem and solution, 
write for Barry Case History EA 8261. For the solution to 
your shock, vibration or noise problem contact the specialists: 

New Product Digest available 


BARRY CONTROLS 

U00 FLOWER STREET, GLENDALE. CALIFORNIA 

700 PLEASANT STREET. WATERTOWN 72. MASSACHUSETTS 




BARRY protects 
our ability to retaliate 
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10,000 ACRES OF HELL 


...for continuous environmental testing of 
Caterpillar-developed military vehicles, their com- 
ponents, and the full range of Caterpillar diesel 
electric power plants 

A rugged complex of steep hills, sand flats, thick woods 
and rocky bluffs, the two Caterpillar proving grounds pro- 
vide a wide range of terrain and climate conditions . . . 
10,000 acres of mud, dust, snow and ice . . . desert and sub- 
zero temperatures. 

Located near Phoenix, Arizona, and Peoria, Illinois, 
the sites are in constant use by Caterpillar's 1300-man 
Research Department. Once a basic design has been ap- 
proved and a prototype developed, equipment is subjected 
to a series of rigorous tests. Through modern instrumenta- 
tion, performance data is quickly obtained and evaluated. 

Mobile instrument laboratories. 

I like this dynamic measure- 

ments van, allow Caterpillar re- 
searchers to probe deep into 
the heart and liver of machines 


in actual field operation. The van's crew is putting 
Caterpillar's mobile, rubber-tired eight-ton GOER through 
a strenuous test, simultaneously measuring 16 different 
operational characteristics. 

In addition to the comprehensive proving grounds 
facilities. Caterpillar maintains an extensive field testing 
and research organization wherever Caterpillar equip- 
ment is used— from baking deserts to arctic ice shelves. 
These experienced specialists work with other Caterpillar 
engineers and manufacturing people in every stage of 
equipment development-from basic concept to final 
manufacturing. It’s all part of Caterpillar's continuing 
program for the development of new concepts in military 
vehicles, their components, and power packages. 

For more information, write Defense Products Depart- 
ment, Caterpillar Tractor Co., Peoria, Illinois. 
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being conducted with screened circuits. 
Distribution of measured failures is 
plotted against stress. 

In daily tests of screened circuit sam- 
ples of 100 circuits, Autonetics found 
through step-stress testing for periods 
less than 8 hr. that carbon screened 
resistors are less susceptible to damage 
by heat than comparable Minuteman 
resistors. Reliability comparable to that 
achieved by Minuteman resistors is ex- 
pected for longer durations. Storage life 
over long periods, within the tolerance 
of present testing, should be about same 


Hardware Tests 

To test screened circuits in an actual 
operating piece of hardware, the Inertial 
Navigation Division of Autonetics re- 
designed and miniaturized an Army 
orienter, or gyro compass, using screened 
circuits. The original equipment, in- 
cluding single axis gyro, power ampli- 
fiers and theodolite, weighed about 125 
lb. The Army asked for short-time 
delivery of a more portable unit, with 
capability of providing an azimuth in- 
dication to 1 min. of arc within a 10- 

By cutting size and weight in a num- 
ber of areas, Autonetics developed a 
demonstrator unit weighing 28 lb. (the 
case and batteries accounted for another 
6 lb.), called MABLE (Miniature Auto- 
nctics Baseline Equipment). 

The electronics portion of the orien- 
ter was reduced from 14 lb. to 0.3 lb. 
by the use of the ceramic based screened 
microcircuits with discrete active compo- 
nents and capacitors added. 



Other appreciable weight reductions 
were made possible by. the use of a 
smaller theodolite, a more compact pro- 
duction model gyro, a minor amount 
of circuit redesign. 

Eor this application, two microcir- 
cuits are sandwiched about a metal 
insert which provides for conduction 
cooling, and the entire unit, or chip, is 
then mounted with one long edge 
normal to a conventional printed cir- 
cuit board, its leads inserted into the 
board and soldered from the rear. The 


electronics portion of the orienter, in- 
cluding oscillator flip flops, ring coun- 
ter, servo and meter amplifiers— a 24 
v. power supply, are contained on 
twelve such chips mounted on the cir- 
cuit board. In this case, chips are not 
encapsulated. 

The MABLE unit is being evaluated 
under varying temperature conditions 
by the Army in tests at Ft. Sill, Ft. 
B'clvoir and in Alaska. The unit was 
cold soaked at — 65F for 8 hr., without 
chip failures. It worked well down to 
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VIBRATION NEWS 


MB’s T-388 Automatic Equalizer 
cuts equalization time to 5 seconds... 


Production random vibration is now 
practical with MB’s completely auto- 
matic spectrum equalizer. Set up 
time is eliminated and equalization 
realized within 5 seconds. Savings 
in test time and labor for missile 
and aircraft manufacturing can 
easily reach many thousands of 
dollars per missile tested. 

Operation of the T-388 automatic 
equalizer is extremely simple and 
can be readily handled by non-tech- 
nical personnel. A flat or shaped 
spectrum is easily programmed on 
the spectrum control panel by set- 
ting the slide wires. A template of 
the spectrum can be used for the 



setting as shown above. The equip- 
ment does the rest. 

The T-388 also provides higher 
test accuracy and versatility. Equal- 
ization to ±V/i db is obtained and 
equipment automatically compen- 
sates shifts in resonant frequencies 
and changes in amplitudes. Normal 
frequency range is 15 to 2000 cps 
in 25 cps bandwidths ; any 2000 cps 
bandwidth can be obtained between 
15 and 10,000 cps by simple front 
panel selection. 

Other unique features of the T- 
388 Automatic Equalizer include : 

• Spectrum analyzer has 3 types 
of readout: 1) precision, direct 





reading in g 2 /cps; 2) visual dis- 
play on scope for continuous mon- 
itoring; 3) permanent record of 
test using X-Y plotter. 

• Highly accurate equalization 
through the use of 80 distinct 
channels of narrow bandwidth (25 
cps) covering a 2000 cps band. 


Over 50 Multi-Filter 
Equalization Systems 
purchased by leading 
test laboratories 

which the MB MulU°FUter b Egua" 


A test laboratory equipped with 
the T-388 unit will not only save 
many hours of valuable test time, 
but will also be prepared for pres- 
ent and future test requirements. 

For detailed information on the 
T-S88 Automatic Equalizer write to 
MB Electronics, 781 Whalley Ave., 
New Haven 15, Conn. 



— 40F, but at — 65F flotation fluid in 
the gyro turned to wax. The power 
amplifier section will be reduced to 
microelectronic chips in the next ver- 

The screened microcircuit approach 
is referred to by Dr. Robert Ashby, vice 
president of Autonetics who heads the 
company’s research and development 
department here, as the first of several 
sequential steps he foresees in the com- 
pany's adoption of microelectronics. 
This approach, he says, potentially is 
less expensive than other micro ap- 
proaches and closer in time to practical 
use. As backups for this first step, re- 
search engineers also are investigating 
a tin oxide film system and evaporated 
circuits as a secondary backup. 
Integrated Electronics 

Tire second step he envisions as in- 
tegrated electronics and beyond that 
some of the more sophisticated concepts 
of molecular electronics. 

Ashby points out that the mission of 
the research center is to make available 
advanced technologies to other Auto- 
nctics divisions, to provide leadership 
in new systems, to integrate systems 
proposals activities and work in new 
equipment. 

He concedes there are differences 
within the company about which way 
to go in microelectronics, but explains 
that none of the divisions is compelled 
by the R&D laboratories to accept any 
approach. Reliability and cost, with an 
objective failure rate of less than one 
failure in 100 million part hours, are 
dominant considerations as is the 
amount of stretch, or growth in any 
given approach. 

Which system or systems are actually 
incorporated into Autonetics system’s 
may depend on timing and customer 
choice, he points out. What he regards 
as the second step, integrated circuits, 
has developed surprisingly fast, he notes, 
and a time difference between this and 
the first step may be diminishing. 
Other Firms 

Autonetics currently is working with 
a large number of integrated circuits 
manufacturers, including Texas Instru- 
ments. Fairchild, Pacific Semiconductor. 
Motorola, Clcvite and Sprague, secur- 
ing. evaluating and life testing inte- 
grated circuits. At the same time, it is 
establishing an internal semiconductor 
capability to evaluate these efforts and 
to explore future concepts. 

The microelectronic approach, or ap- 
proaches. which Autonetics adopts are 
expected to have considerable influence 
on the future directions of microelec- 
tronics throughout the industry because 
of the company's large volume of mili- 
tary systems business, the large number 
of digital circuits in its equipment 




HOW EDGEWATER ROLLED 
STEEL RINGS TAKE SQUEEZE 
OUT OF THE PROFIT SQUEEZE 

Formed by rolling so close to finished 
shape and dimension, Edgewater steel 
rings need very little machining. 

This means reduced labor time, less 
waste metal. You pay less in the long run 
for these tough, precise, weldless rings. 

Edgewater rolls each ring from one 
solid block of carefully selected steel. Roll- 
ing creates dense grain structure, develops 
flow lines in the metal that strengthen the 
ring for high unit loading, for exceptional 
resistance to stress. 

Diameters: 5 "’-145" Wide variety of 
shapes including ribs, flanges, grooves, 
conical and tapered surfaces, and others. 

Find out more, in this free 12-page 
brochure, on the art and sci- 
ence of making rolled steel 
rings. You’ll see why Edge- 
water rolled steel rings work 
best in whatever you design. 
EDGEWATER STEEL COMPANY 
P. 0. BOX 478, DEPT. A. W. • PITTSBURGH 30, PA. 

<D 
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The Effect of . — . — 

Lead in Alloy Steels, part ii 


This discussion touches upon working 
properties of leaded alloy steels and when 
their use should be considered. Part I, 
which appeared earlier, deals with basic 
definition, the reasons for excellent ma- 
chinability, and the purpose of closely 
controlling lead additive. 

WHAT ARE THE MECHANICAL 
AND WORKING PROPERTIES 
OF LEADED STEELS? 

The mechanical properties of an alloy 
steel are determined principally by its 
basic chemical composition. The addition 
of lead in the specified quantity and with 
uniform distribution does not change this 
composition, and hence does not alter the 
mechanical properties to any appreciable 
degree. This is because lead retains its 
elemental form and does not alloy with 
the steel. 

It follows that leaded alloy steel will 
roll, forge, bend, form, draw, etc., in the 
same manner as does the base alloy steel. 
It can also be torch-cut, welded, brazed, 
or heat-treated, again as determined by 
the working properties of the base steel. 

Care must be exercised, however, dur- 
ing any operation which involves heating. 
The heating operation should be in a well- 
ventilated area so as to avoid any chance 
of the lead vapor concentrating in the 
atmosphere to create a health hazard. 

WHEN SHOULD LEADED 
ALLOY STEEL BE USED? 

Leaded alloy steels may be used in all 
types of machining operations to attain 
increased production and longer tool life, 
in comparison with non-leaded steels. 
The advantage of leaded steel becomes 
more and more positive as the amount of 


machining required for the individual 
piece increases. Ordinarily, it takes a job 
that requires at least 25 per cent chip 
removal before leaded alloy steels become 
economical. This type of job is usually 
characterized by machining operations 
which require high rates of metal removal. 

Another point to consider before making 
the decision to use leaded alloy steels is 
whether the speed of the machine tool can 
be increased. This is no problem for a rela- 
tively new machine, but older machines 
have a definite limit which may be below 
the speed needed to take full advantage 
of the superior machining properties of 
leaded alloy steels. 

Forged parts, too, often require exten- 
sive machining after the forging operation, 
and might, therefore, be manufactured 
more economically from leaded alloy steel. 
As a result of their vast experience in this 
field, Bethlehem engineers usually can 
quickly determine whether the use of a 
leaded alloy steel would be feasible. Their 
impartial advice is available at no obliga- 
tion. Call them if they can help you in 

In addition to manufacturing all AISI 
standard alloy steels, Bethlehem produces 
special-analysis steels and a full range of 
hot-rolled carbon grades. 


This series of alloy steel advertisements 
is now available in a compact booklet, 
"Quick Facts About Alloy Steels." If 
you would like a free copy, please 
address your request to Publications 
Department, Bethlehem Steel Com- 
pany, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. EMorlSo/n: Bethlehem Steel Export Corporation 

BETHLEHEM STEEL 
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USE AMP TERMINYL ' terminals and sp/ices 


From the ground control and communica- 
tions complexes, to the fastest and high- 
est flying aircraft, today's engineers are 
faced with the big problem of big wire 
terminating and splicing. AMP's line of 
TERMINYL* big wire (8 to 4/0 AWG) ter- 
minals and splices have been engineered 
to provide the highest degree of reliability 
for both military and commercial applica- 
tions, on the ground and in the air. AMP's 
soiderless termination technique makes 
possible identical and extremely reliable 
connections . . . possible only thru AMP’s 
matched tool-to-terminal philosophy of 
crimping. A color coded nylon sleeve pro- 
vides pre-insulation and long service at 
temperatures up to 250°F., plus resist- 
ance to ester-based oils. The TERMINYL* 
line more than meets MIL-SPEC T-7928. 


• Cast insulation, with tapered entry 
ramp, for ease of wire insertion and 
snug fit over A/N type wire diameters • 
Helical tongue design to secure maxi- 
mum structural utility at minimum weight 
penalty • Step-lok attachment of sleeve 
to terminal barrel, to assure proper posi- 
tioning of insulation during and after its 
assembly to the wire • Splice designs 
are available in single to single, single 
to multiple and multiple to multiple wire 
accommodations. 

Write for further information today. 

AMP 


INCORPORATED 
Harrisburg, Pennsylvania 
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which lend themselves to mechaniza- 
tion. and the emphasis it puts on re- 
liability. The company currently is 
seeking new aerospace business to take 
up engineering slack created as its 
Minuteman guidance, Polaris subma- 
rine navigation systems and other mili- 
tary systems business moved into pro- 
duction stages. 

System Bids 

It has bid recently for parts of 
the Apollo guidance system. Titan 3 
inertial guidance and has proposed new 
versions of Minuteman guidance, some 
of which may incorporate the micro- 
electronics approaches being investi- 
gated in these laboratories. 

Among other microelectronic ap- 

E roaches that arc being investigated 
y personnel of the Autonetics research 
center are the following: 

• Magnetic film memories. 

• Plasma films. 

• Salt bath metallizing of tantalum 

The company is investigating an in- 
terconnection or assembly scheme in 
which substrates would be laid flush 
upon a multilavcd conductor. 

Autonetics also has seriously con- 
sidered the welded module approach to 
high density component packaging 
(AAV Oct. 10, I960, p. 73) and has 
advanced it to point where this tech- 
nology is available if it is needed, the 
company Sat's. 

In its tin oxide film system, tin oxide 
films are applied on alumina or glass 
substrates bv a misting technique, a 
combination furnace and inductance 
heating, in which the substrate is heated 
to 600C to SOOC. 

A nickel film (electroless nickel) is 
deposited, a photo etch material ap- 
plied, then exposed to ultraviolet light 
through a photo mask of the conductor 
pattern, according to Prank lies, a proj- 
ect staff engineer. The nickel is then 
etched away, leaving the conductor 

Photo Masking Repeated 

The photo masking procedure is re- 
peated for the resistor pattern and the 
tin oxide is etched. The conductors are 
dip soldered and additional components 
arc then attached by resistance solder- 
ing. 

Resistance values range from 650 
ohms to 65,000 ohms (plus or minus 
8%). Resolution is as good as the 
masks, 

A major problem with this process, 
which is not yet mechanized, has been 
in uniformity of tin oxide, according 
to Autonetics. 

Nickel rather than copper is used as 
conductors, as it adheres well, is more 
chemically stable than copper, and ap- 
pears to be a better method, according 
to Autonetics. 


FILTER CENTER 


► Airlines May Triplicate Avionics— Sev- 
eral major airlines are seriously consider- 
ing the installation of three sets of com- 
munication and navigation equipment 
on their new Boeing 727s instead of the 
long-used duplicate installations. By car- 
rying a spare on board, which can be 
switched into use in event of failure, the 
airlines will eliminate need to stock 
spares at way stations. While the idea 
is not a new one. it has only recently be- 
come feasible with the significant reduc- 
tion in size and weight of avionic equip- 
ment and the increased economic 
penalty of jet transports which arc 
grounded for lack of operable avionics 
equipment. 

► Low-Cost Synthetic Quartz Devel- 
oped— Synthetic quartz which has es- 
sentially the same acoustic quality as 
natural Brazilian quartz can be created 
quickly and inexpensively by a new pro- 
cess devised by Bell Telephone Labora- 
tories. By using a solution doped with 
small amount of lithium, BTL scien- 
tists report they can grow high-quality 
crystals at rate of at least 40 to 50 mils 
per day, more than three times the pre- 
vious maximum rate. 

► Promising Phase Shifter Developed— 
New mechanical continuous phase 
shifter and frequency translator, for use 


in antenna array scanning, performs fre- 
quency translations at more than 500 
cps., several times higher than previ- 
ously possible with the Fox mechanical 
phase shifter. Developer is the Naval 
Research Laboratory’s Radar Division. 
The rotating element consists of a reson- 
ant dipole supported within a circular 
waveguide, one-quarter wavelength in 
front of a mirror or shorting end plate. 
Another feature is that extraneous fre- 
quency components in the output are 
more than 30 db. below input carrier 
level over most of the band from 8.500 
to 9,600 me. 

► New Thermoelectric Cooling Effect- 
New type of thermoelectric cooling, dis- 
covered by Dr. M. A. Melehv of the 
University of Connecticut, is likely to 
replace the Peltier effect for many appli- 
cations, Melehv reported at the recent 
meeting of the American Physical So- 
ciety' in Washington. The effect is due 
entirely to the backward injection of 
one type of minority carrier in a forward- 
biased P-N junction. 

► Arinc to Revise Transistor List— Aero- 
nautical Radio Inc. plans to revise its 
preferred list of transistors for use in 
airline avionics equipment and will hold 
an industry conference on the subject 
in Washington, D.C., beginning June 



Trident Autopilot Simulator Developed 

Autopilot system, developed by de Havjlkmd Aircraft for its Trident jet transport, has been 
included in aircraft simulator and control rig to be used in long-range automatic landing 

problems for Trident and de Havilland’s DH-125 executive jet, now under construction. 
Device presents visual picture on closed circuit television system, allow pilot 6 deg. of 
pitch, roll and yaw. measured on diverging lines. Pilots receive data on problems from analog 
computers in the system. 
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VARIABLE DISPLACEMENT 
PISTON PUMPS 


On stages one, two, or three . . . missile controls operat- 
ing at high speeds and high temperatures call for 
piston pumps in the leading roles . . . and PESCO 
builds them. Variable displacement piston pumps save 
weight and space for precious payloads. Top perform- 


ance assured: over 24,000 rpm . . . temperatures up 
to 700° F . . . pressures to 5000 psi . . . overall efficiencies 
up to 94%. When control performance is critical, con- 
sult PESCO about a custom-built piston pump designed 
to meet your most exacting operating specifications. 



DEVELOPERS AND PRODUCERS OF PRECISION PUMPS FOR AMERICA’S MIGHTY MISSILES 

PESCO PRODUCTS DIVISION/BORG-WARNER CORPORATION 

24700 North Miles Road • Bedford, Ohio 
BORG-WARNER. Export Sales: Borg-Warner International Corporation, 36 South Wabash Avenue, Chicago 3, III. 


4- Meeting is open to equipment and 
transistor manufacturers. Contact: Wil- 
liam Cames, Arinc, 1700 "K" St. N.W., 
Washington 6, D.C. 

► New Role for Inertial Guidance-New 
Air Force mapping and charting system, 
the AN/USQ-28, to be used on jet 
transport aircraft for precision photo 
mapping and establishing geodetic con- 
trol networks, will employ an inertial 
guidance system to enable aircraft to fly 
precisely straight and parallel tracks. 
System may also use a Doppler radar 
and astro tracker as inputs to the inertial 
system if needed to achieve required ac- 
curacy. Maj, Walter M. Robson re- 
ported at recent eastern regional meet- 
ing of the Institute of Navigation in 
Washington, D.C. The AN/USQ-28 
will be used by the Air Photographic 
and Charting Service of MATS. 

► Temco Absorbs Subsidiary— Fcnske. 
Federick & Miller, Los Angeles, devel- 
oper and builder of information display 
systems and a subsidiary of Ling-Tcmco- 
Vought, Inc., for the past year, has now 
been completely absorbed by the parent 
company. New name will be Temco 
Electronics-Displav System plant. Rav 
C. Blaylock of L-T-V has been ap- 
pointed general manager. The plant is 
making displays for naval tactical data 
systems and recently completed installa- 
tion of a display for North American 
Air Defense Command. 

► Bcndix to Announce New Autopilot- 
New Series 60 autopilot for jet executive 
aircraft, expected to weigh less than 60 
lb, and sell for under SI 5.000, will be 
announced soon by Eclipse-Pioneer di- 
vision of Bendix. Autopilot will employ 
building-block design, permitting addi- 
tion of extra features and redundancy. 

► Demand for Engineers Increases— In- 
dustry engineer recruiting effort is up 
significantly from a year ago, based on 
the amount of advertising space pur- 
chased for recruiting in newspapers and 
technical publications, according to fi- 
gures released by Deutsch & Shea. Inc., 
New York City. Figures for March 
show approximately 41 % more advertis- 
ing space than for same month in 1961. 

► Avionics Industry on the Move— Fair- 
child Semiconductor. Mountain View. 
Calif., in a reversal of the usual pattern, 
will open an East Coast production 
facility in South Portland, Me. Facility, 
slated to be in pilot production this fall, 
will employ 250 by end of the year. 
Other recent industry developments: 

• General Precision Equipment Corp. 
and Mitsubishi Electric Manufacturing 
Co. of Japan, have formed a new Japan- 
ese company Mitsubishi Precision. Inc., 
with six of 10 directors from the parent 
Japanese firm and four from GPE. The 


ACOUSTIC 
TESTING SYSTEMS 


to 177 db power level 

for equipment qualifica- 
tions tests, sonic fatigue 
testing of structural com- 
ponents, free-field simu- 
lation of jet or rocket 
engine noise. 

The Acoustics Division of Ten- 
ney Engineering, Inc. is the world's 
foremost specialist in high in- 
tensity noise systems featuring 
highest intensity random noise 
(50,000 acoustic watts), widest 
frequency range for simultaneous 
random noise (10 to 40,000 cps), 
discrete frequency generation (50 
to 10,000 cps), spectrum shaping 
capability, highest peak to RMS 
ratios. 

Each system is custom- 
engineered for your particular ap- 
plication at the lowest possible 
cost and requires virtually no 
maintenance. It is extremely 
simple and may be operated by 
any technician. Also available are 
standard noise generators, re- 
verberation chambers, and pro- 
gressive wave tubes to supplement 




your present facility. 

For maximum flexibility, all 
Tenney systems are portable and 
expandable; large volume cham- 
bers may be combined with the 
highest possible sound pressure 
levels. 

For complete details on stan- 
dard and custom-engineered high 
intensity noise systems, including 
siren, horn, instrumentation and 
controls, enclosure and muffler, 
write to: William G. Dunn, Acous- 
tics Division 
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NEW PD HELICAL MEMBRANE 
AIR DIELECTRIC COAXIAL CABLE 



Fast propagation, low signal loss and high temperature 
resistance-all in one efficient, lightweight cable! 


PD Helical Membrane cable marks a new step in the state 
of coaxial cable art for missile, missile launching and 
atomic energy instrumentation applications. 

It combines all the outstanding advantages of PD air 
dielectric coaxial cables— low attenuation, excellent fre- 
quency response, uniform electrical properties over wide 
temperature variations and unlimited operating life — 
with even greater speed of propagation and, when used 
with a Teflon® helix, higher heat resistance. 

The inner conductor is coaxially supported by a 
polyethylene helix within a commercially pure, seamless 
aluminum outer conductor. For applications involving 


high temperatures (100° C-250" C), PD Helical Mem- 
brane cable with Teflon® substituted for polyethylene 
is ideal. 

PD Helical Membrane cable of 50, 75 and 100 ohm 
impedance is fabricated in 1000-foot continuous lengths 
and in standard sizes of V6", %" and 1" diameters; other 
sizes from %"to l%"on order. Complete cable systems, 
including attachments and connectors, are available. 
Your Phelps Dodge representative will be glad to give 
you additional information. PD Helical Membrane cable 
is made by Phelps Dodge Copper Products Corporation 
at Yonkers, N. Y. 


PHELPS DODGE ELECTRONIC PRODUCTSl 


NEW AVIONIC PRODUCTS 


new firm will produce three-gyro stable 
platforms designed by General Preci- 
sion's Kearfott Division and a flight 
simulator designed by Link Division, 
for use with F- 1041. 

• General Electric will build elements 
of its Atlas-Mistram guidance system at 
a newly leased 1 50,000-sq.-ft. facility in 
Oklahoma City, Okla., the company’s 
first in that state. 

• Varian Associates and Compagnie 
Francaise Thomson-Houston of Paris 
will form a jointly owned company to 
develop, manufacture and sell micro- 
wave tubes to the European market. 
Plans call for an initial staff of 275, 
expected to double within several years. 
Majority interest in the new firm will 
be held by the French company. 

• Geo Space Electronics Co., Houston, 
Tex., is a new firm formed for research, 
development and manufacture of clcc- 
tro-mcchanical and lou'-frequencv instru- 
mentation. President is Louis B. Mc- 
Manis. Address: 5611 S. Rice Ave. 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• Svlvania Electronic Systems. Buffalo. 
N. Y.-S570.000 Air Force contract to 
manufacture components for the AN' 
APN-81 precision Doppler radar naviga- 
tion system. 

• Radio Corp. of America, Electron 
Tube Div.-S2-million award for ther- 
moelectric modules from North Ameri- 
can’s Atomics International Division for 
use in Snap-1 OA nuclear reactor for 
space vehicle use. 

• Vitro Electronics, Silver Spring, Md., 
will provide Mercury tracking network 
with updated capability to receive wide- 
band PCM (pulse code modulation) 
telemetry data under a contract awarded 
by National Aeronautics and Space Ad- 
ministration. 

• Radio Engineering Laboratories. Inc. 
— S600.000 contract from Air Force to 
build transportable, van-mounted air- 
transportable tropo scatter path loss 
measurement facility. 

• Collins Radio Co.-$5 12,000 Air 
Force award for construction of six 
transportable high-frequency radio com- 
munication terminals, similar to 23 
units delivered previously. 

• Epsco Systems Division. Cambridge. 
Mass.— Contract in excess of SI million 
for development of data collection and 
analysis system for pre-launch check-out 
of satellites, from NASA's Goddard 
Space Flight Center. 

► Spoofing ICBM Detection— Air Force 
soon may attempt to sec if special flares 
launched with ballistic missile test shots 
from Cape Canaveral can act as decovs 
to confuse satellite-based ICBM detec- 
tion systems such as Midas and Bambi 
and satellite launched anti-ballistic mis- 
sile interceptors using passive homing. 


• Welded circuit components, a line of 
precision resistors and custom transform- 
ers with leads made of different mate- 
rials suitable for welding or soldering. 
Transformers are available within 10 
milliwatt to 1 watt power range depend- 
ing on frequency and other require- 
ments. Resistors range in value from 
100 ohms to 175,000 ohms with dissi- 
pation up to i watt. Manufacturer: 
Servomechanisms. Inc.. 200 N. Aviation 
Blvd., El Segundo, Calif. 


• Silicon micro diode, MC005, with 
leakage currents in the pico ampere 
range, is suited for ultra-low signal appli- 
cations. will operate from -65C to 
175C and is said to meet or exceed 
MIL-S-19500B specs. Manufacturer: 
MicroSemiconductor Corp., 11250 
Plava Court, Culver City, Calif. 



• Digital computer switch provides 
stop/start to each of 180 positions con- 
trolled by external square wave. Speeds 
vary from zero to 600 pulses/sec. Con- 
tact resistance is 0.6 ohms, intcrchanncl 
leakage is 500 megohms. Power con- 
sumption is 10 watts and weight of the 
hermetically sealed unit is 24 ox. Price 
is SI. 200. Manufacturer: Lind Instru- 
ments, Inc.. 2294 Mora Dr., Mountain 
View, Calif. 

• Digital modules for spacecraft data 
processing systems operate at frequen- 
cies up to 2 me. from 3 to 25 milliwatts 
of power. Typical data acquisition sys- 
tem built from these low-power modules 
will sample 50 experiments, store 100 
million bits, process 700,000 bits/hr. at 
total power consumption of 12 watts. 
Manufacturer: Computer Control Co., 
Inc., Western Division, 2251 Barry 
Ave., Los Angeles 64, Calif. 



• Oscillator, Model 101 A, designed to 
provide low-distortion 1 me. time base 
for electronic counters, supplies 1 volt 
mis output into 50-ohm load. Long 
term stability is 5 in 10* per week; short 
term is better than 3 in 10‘. Model is 

f riced at S500. Manufacturer: Hewlett 
ackard Co., 1 501 Page Mill Road, Palo 
Alto, Calif. 



• Low temperature radiometer, suitable 
for tripod mounting and being held by 
hand, requires only infrequent checks to 
compensate for changes in optical trans- 
mission after initial calibration. Radio- 
meters are available with field of view 
from one milliradian to 10 deg. and can 
measure temperatures from — 80C to 
30C with a — 1 C accuracy for objects of 
known emissivitv. Manufacturer: The 
Tc Co., 41 5 E. Montecito St., Santa 
Barbara, Calif. 



• Transducer/amplificr, Model 185/ 
295-1 combines bonded strain gage trans- 
ducer with a solid state amplifier, can 
convert forces into a signal which is 
amplified to 1 v.d.c. full scale. Unit 
measures 41 in. in length, weighs 8 oz. 
and is designed for aerospace applica- 
tions. Manufacturer: Taber Instrument 
Corp.. 107 Goundry St., North Tona- 
wanda. N. Y. 
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MARTIN/USAF TITAN 1 , shown above left towering over workers at a launch site at Lowry AFB, is largest missile now in operational 
U. S. inventory. Above right, first stage is lowered into underground concrete launch silo as USAF and contractor personnel stand by. Be* 
low' left, second stage follows first into silo, where they will be mated by Air Force and civilian engineers. Below' right, subterranean pas- 
sageway, one of several required for each site, connects missile silo with underground launch control center. USAF’s Strategic Air Command 
recently assumed control of two Titan 1 complexes at Lowry. 
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SAC Takes Control of First Titan 1 Units 


By Larry Booda 

Denver-In less than one month, two 
nine-weapon Titan I intercontinental 
ballistic missile squadrons have been 
transferred from the Air Force Sys- 
tems Command, which constructed the 
launching complexes and is developing 
the missile, to the 451st Strategic Mis- 
sile Wing of the Strategic Air Com- 
mand and declared operational. 

Air Force officials admit, however, 
that there is a delicate difference be- 
tween declaring the missiles operational 
and having them in an alert status. This 
difference is represented mainly by the 
level of maintenance and launch crew 
training and to a lesser extent bv tech- 
nical "bugs" in the system which AFSC 
has the responsibility to correct. 

That such a difference exists is due 
to the principle of concurrent produc- 
tion that is applied to missile systems 
by the Air Force. All elements that have 
had anything to do with development, 
construction and operational deploy- 
ment of the Titan 1 have been work- 
ing together since the system was con- 
ceived more than six years ago. The 
System Program Office is the focal point 
and from the beginning is under control 
of AFSC. 


At some point, there must be a deter- 
mination as to when control of the sys- 
tem slrifts from the developers and 
builders to the operators. In the case of 
the Titan 1 squadrons, whose control 
center is here at Lowry AFB. external 
pressures dictated declaration of opera- 
tional status as early as possible. 

Col. Julius Pickoff, wing commander, 
has the responsibility for manning and 
operating the squadrons. lie has been 
caught between the external influences 
that press for alert status and the fact 
that crew training, although speeded up 
as much as possible, is not yet com- 
plete. There is no doubt that crew 
readiness will be achieved, but the ne- 
cessity of taking over before that readi- 
ness has been reached has caused some 
internal dissension. These aspects are 
considered to be only growing pains, 
however. 

The 4slst Strategic Missile Wing is 
made up of two launch squadrons, a 
maintenance squadron and a headquar- 
ters squadron section. 

The 451 st Missile Maintenance 
Squadron, commanded by Lt. Col. 
R. D. Lipton. is responsible for main- 
taining the missiles, the associated sup- 
port equipment and the rc-entrv ve- 
hicle— the warhead. 


Lt. Col. C. F. Moehle. who com- 
mands the Wing Headquarters Squad- 
ron Section, is responsible for all ad- 
ministrative functions of the personnel 
assigned to the wing headquarters. 

The 724th and 725th Strategic Mis- 
sile Squadrons, commanded by Col. W. 
R. Gilbert and Col. C. V. Hansen, are 
the combat elements of the wing. 

The weapon system which Col. Pick- 
off must bring to full alert status and 
keep there is highly complex. Although 
the operational personnel are responsible 
for any combat action, it is the mainte- 
nance force that determines the ulti- 
mate reliability of the system. Physically, 
the wing is located at Lowry, at the east- 
ern edge of Denver. Personnel arc 
housed and fed there and all shops arc 
located there. 

Spread over the agricultural plains to 
the cast are the complexes which make 
up the squadrons. Each squadron is 
composed of three three-missile com- 
plexes. each one of which is a complete, 
self sufficient control and launching in- 
stallation. There are three silos, propel- 
lant storage terminals, the control cen- 
ter. two antenna silos, quarters for the 
alert crews, a power house and connect- 
ing tunnels. All are underground. 

A complex contains enough supplies 
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CM tracks down the answer! 


FROM GM'S DEFENSE RESEARCH LABORATORIES: In DRL’S 
unique Flight Physics Department, studies are 
now in progress on hyper-velocity projectiles. Pro- 
jectiles travel as fast as 31,000 feet per second 
through DRL's light gas gun. It is expected that 
speeds up to 40,000 feet per second will soon be 
attained. These studies provide clues to new 
missile detection methods and instruments which 
will identify the distinctive signatures of missiles 
and meteors. They will prove in seconds which 
they are and where they come from. 


General Motors Delense Research Laboratories, Santa Barbara, 
California: Aero/Space Operations ■ Sea Operations ■ Land 
Operations ■ Biological Operations ■ Technical Specialties 



Research and Development In the national interest 


to exist for 30 days without outside con- 
tact. This includes 139,000 gal. of die- 
sel oil to provide power. The power 
house contains four diesel generators, 
two of which are kept on the line at all 
times. One other is in standby status 
and another is in maintenance 

A system of tunnels connects the ele- 
ments of the complex. A non-pressur- 
ized system of gravity flow ventilation 
provides fresh air. To accomplish this 
the tunnels are built on a barely no- 
ticeable slant, so that cool air flows from 
conditioner towers to central points 
where the most heat is generated. The 
heated air rises to the surface in ducts, 
augmenting the natural flow. Only the 
power house has its own pressure venti- 

Guidance Antennas 

The longest stretch of passageway 
leads 1,200 ft. from the area of the 
three missile silos to the two antenna 
silos. These arc the elements of the 
system that provide command radio 
guidance. If these two should be dam- 
aged in an attack, antennas from an- 
other complex could take over the guid- 
ance task. 

Each missile in its silo is kept loaded 
with RP-1 fuel. To prepare for flight, an 
automatic loading system is always ready 
to load the missile with liquid oxygen. 
The total countdown time for Titan 1 
from the signal to proceed is 1 5 min. 
First the liquid oxygen is loaded and 
the integral inertial guidance system is 
placed in final readiness. The doors over 
the silo, weighing 232 tons each, are 
opened and the missile is boosted to 
the surface on an elevator. It is then 
ready for firing. 

One early mishap in the Titan 1 de- 
velopment program involved a practice 
run of this sequence at a silo and con- 
trol complex at Vandcnberg AFB, Calif, 
in December, 1960. The crew had been 
making practice runs for some weeks, 
progressing further on each until there 
was complete fueling and lifting of 
the missile to the surface. 

Silo Destroyed 

At the time of this incident, the 
countdown had gone to zero and the 
run was called off. The procedure then 
was to lower the missile into the silo and 
dcfucl it. When the elevator button 
was pressed, however, instead of lower- 
ing gradually, the elevator and missile 
plunged to the bottom. Not only was 
there the RP-1 and liquid oxygen in the 
missile, but more stored in tanks in the 
silo. The sparks and rupture of tanks 
led to a full explosion which literally 
launched the silo crib and most of the 
plumbing onto the surrounding coun- 
tryside. As a result, a new silo had to be 
constructed. 

Heart of the complex is the control 


area, located 50 ft. below ground. The 
control room itself contains three prin- 
cipal consoles, each manned by an officer 
armed with a snub-nosed .38 cal. re- 
volver. 

The missile combat crew commander 
sits in a separate room behind heavy 
glass. 

Two technicians are also in the cen- 
ter to provide maintenance for the 
computer equipment. 

Each crew, which stands a 24-hr. tour 
of duty from noon to noon, is made up 
of the following: 

One missile combat crew commander, 
one guidance control officer, one mis- 
sile systems analyst, two missile mechan- 
ics maintenance technicians, one missile 
system plumber, one refrigeration equip- 
ment cooling specialist, two missile 
electrical repairmen, and two electrical 
power production operators. 

If malfunctions occur beyond the 
capabilities of the crew, help can be 
obtained from Lowry. Other non-spe- 
cialist crewmen include two cooks and 
cleaning personnel. 

Complexes are located from 10 to 12 
mi. apart so that no single nuclear 
weapon could knock out more than one 

Combat misslc crewmen arc given 
28 courses which are conducted at three 
Air Training Command bases. Most are 
given at Sheppard AFB, Wichita Falls, 
Tex., with others at Chanute AFB, 
111. and at Lowry. 

Vandenberg Training 

The first-team training for the Titan 
1 crews is received at the 395th Mis- 
sile Squadron of the 1st Aerospace Di- 
vision at Vandenberg AFB. Each man 
reporting there has had training in 
individual skills and needs to be trained 

The Strategic Air Command actually 
began planning for the selection and 
training of combat missile crews and 
support personnel in 1955. Previous 
SAC experience in planning to provide 
personnel for bombers had shown that 
a lead time of 8 to 11 years was neces- 

This rather leisurely pace has quick- 
ened, for now the Titan 1 lead time has 
proved to be 5.3 years, the same as for 
the Atlas ICBMs. The Minuteman 
lead time will be even less. This is the 
result of concurrency in development 
and production. 

SAC had some background in plan- 
ning what kind of men to assign to the 
new missile system. Ever since World 
War 2. experience had been accumulated 
in the handling and maintenance of 
nuclear weapons, for instance. High 
quality personnel were required to main- 
tain aircraft, especially after jets entered 
the inventory, along with complex 
electronic equipment associated with 
navigational and bombing systems. The 



AIR/SPACE INSTRUMENT 
CAPABILITIES 

Rich in experience, ASTEK engi- 
neers pioneered in the develop- 
ment of many of today's stand- 
ard air and space instruments 
and systems. ASTEK is now work- 
ing on new advanced projects 
that will significantly contribute 
to the routine operation of ad- 
vanced aircraft, missiles and 
space vehicles. 

asteh: 

INSTRUMENT CORP. 

ARMONK. NEW YORK 
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Ultimate reliability, extended overhaul 
periods, and maintainability were 
primary requirements in the design of the 
Boeing Vertol HC-1B helicopter. 

For development manufacturing and 
production of the all-important 
transmissions for what has been called 
America's "most powerful helicopter," 
Boeing Vertol looked to Foote Bros.’ 
total capability for the answer. 

In production and flying, the Chinook is 

meeting— in full— all of the 

U.S. Army's primary requirements. 


Foote Bros, offers coordinated facilities in these areas: 


A completely staffed 
Design Engineering Group 
with a solid record of 
achievement in systems 
and component design 
and development. 


PROGRAMMING 
Extensive test facilities 

plus test stand design 
and procedure experience 
ensure to-the-letter 
compliance with 
specifications. 


DEVELOPMENT 

MANUFACTURING 

Long experience in working 
with many prime contractors 
gives us the ability to 
move quickly and surely 
to successful completion 
of preliminary development. 

PRODUCTION 
Foote Bros, production 
facilities and craftsmen 

are keeping pace with the 
ever-increasing demands of 
the aero/space industry for 
greater product reliability. 


FOOTE BROS. 



Foote Bros, total capability is at your service. 
Your inquiry is invited. 


GEAR AND MACHINE CORPORATION 

4545 South Western Boulevard, Chicago 9, Illinois 
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POWER TRANSMISSION DRIVES 


combat flight crew is firmly established. 
The combat missile crew is still untried. 

In order to gain information to be 
used in personnel planning, dependence 
was placed on the weapon system manu- 
facturer. His description of the system 
and what would be required to main- 
tain and operate it had to be used in 
the beginning for both qualitative and 
quantitative planning requirements in- 
formation (QQPRI), This information 
contains a number of elements to be 
considered: a system description, 

maintenance level, position descriptions 
for even,' billet, preliminary manning es- 
timates and special problem areas. 

Every subcontractor is required to 
submit a Personnel Information Report 
(PIR) to the prime contractor. All in- 
terested Air Force commands, such as 
the Ballistic Systems Division. SAC. 
Air Training Command and Headquar- 
ters USAF, provide infonnation to be 
integrated into the final QQPRI. 

From the time that a QQPRI is as- 
sembled, the sequence of events that 
leads to actual manning of the missile 
weapon system usually follows this 
order: manning document, training per- 
sonnel requirement, training program 
conference. PIR (final), final manning 
document, start individual training (13- 
15 months ahead), start installation 
test and checkout (1-10 monthsl and 
operational readiness training. 
Volunteer Personnel 

Now and in the foreseeable future 
SAC is depending on volunteers for all 
missile programs. All are career person- 
nel. Jet mechanics and electronics men 
have readily made the transition. In the 
training courses given at the three cen- 
ters there has been a very small washout 
percentage. 

In the beginning of the personnel 
training programs, dependence was 
placed on contractor personnel to sene 
as instructors. Gradually, the Air Force 
instructing capability is increasing and 
in each or the Atlas and Titan programs 
the contractor instructors will be phased 
out. The Minutcman missile program, 
which is more recent, still is dependent 
on the contractor. 

Generally speaking. SAC is finding 
that it is taking a shorter time to train 
missile system personnel than those for 
aircraft systems. Personnel planners 
readily admit that the missile program 
is now new and distinctive, thus attract- 
ing personnel. But three years from now 
this could be changed. 

In officer personnel, especially, there 
could be serious problems. At present, 
SAC is hard-pressed for supplying pilots 
and navigators for its bombers. This will 
be true until early next year when five 
B-47 wings arc scheduled for phaseout. 
This will make numerous officers avail- 
able for the missile programs. How 
many will be motivated or qualified for 


Strict Screening for Nuclear Personnel 

Washington— Air Force has issued new regulations governing selection and evalua- 
tion of personnel who in their duties will handle, work on or control nuclear weapons, 
weapon systems or nuclear devices. The new regulation. No. 35-9, is entitled "Hu- 
man Reliability Program” and replaces one titled “Nuclear Weapons Safety." 

Changing conditions, especially with intercontinental ballistic missiles becoming 
operational, dictated the issuance of more stringent screenin'’ procedures to avoid 
compromising the safety and security of the weapons systems and the cis'il population. 

Care is taken in the regulation to make sure that disqualification of an individual 
from a billet in the sensitive category will not prejudice his career or call for punitive 
measures or administrative discharge from the service. 

In general, the standards that apply arc: 

• Individuals who display indications of excessive worry or apprehension about their 
job arc not acceptable. 

• Enlisted men selected to enter nuclear weapons courses must be at least high school 
graduates. 

• Individuals must not have a history of conduct detrimental to nuclear weapons 
duty, such as records of courts-martial, unit punishment, over-indulgence in alcohol, 
negligence or delinquency in performance of duty, prior record of serious or repeated 
involvement with civil authorities, financial or family irresponsibility, and poor atti- 
tude or lack of motivation toward duty- with nuclear weapons. 

Screening procedures for all personnel considered for nuclear weapon systems duties 
will include examination of their health and personnel records for material falling 
under the above criteria. 

They will then be interviewed and evaluated. Each interview will include a 
briefing on the importance of the assignment, the dangers involved and the need 
for the individual's stability and dependability. Each individual will be required 
to sign Air Force Form 286. “Human Reliability." 

Base medical officers are required to identify with a red triangle the record of 
each individual bciug evaluated. The regulation also advises doing the same with 
out-patient record of the individual’s spouse. Medical interviews will include evalua- 
tion of mental, behavioral and emotional fitness. Recommendations will be based 
on the results of these interviews. Medical officers arc also alerted to note behavioral 
changes in all individuals whose records arc marked with the red triangle. 

As long as an individual is on duty in one of the sensitive categories he will be 
continuously evaluated. Anv unfavorable change in behavior will result in removal 


the missile programs remains to be seen. 

In the instance of the Atlas squad- 
rons a college degree or engineering 
background has not necessarily been re- 
quired. In the ease of the Minutcman 
control centers, however, engineering 
degrees will be mandatory. 

Minutcman complexes consist of 10 
silos each with one underground control 
capsule. SAC has plans for a formal 
education program to enable the two 
officers on duty in each capsule for 
24-hr. periods to study for master’s de- 
grees in engineering as a means of over- 
coming boredom. Motivation will re- 
main a factor, especially in remunera- 
tion. Equally well qualified officers of 
the same rank and length of sendee 
could receive different rates of pay. sim- 
ply because many are rated pilots. The 
Air Force has no positive program to 
increase the pay of the non-rated officer, 
but it is trying to have requital pay ap- 
proved by Congress for those pilots who 
are removed from flying duties. For 
years to come there could be an elite 
force centered around rated pilots. 

In the beginning of the ICBM pro- 
grams. 65% of the officers were rated 
pilots. At present it is 45% and the 
trend is downward. 


USAF Contracts 

Air Force Office of Scientific Re- 
search has awarded the following grants 
and contracts valued at more than $2.2 
million to colleges, universities, and re- 
search foundations: 





:o random noise: $13,028 U 
lives: $ I fi.HOO for mathematical program- 
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When it comes to blind fastening, the 
DN 512 Press Nut is an eye-opener! 




1NOIOGY, 



MEET THE 
WORLD’S FINEST 
DISTRIBUTOR 
TEAM 





. . . serving industry with quality 
BENDIX ELECTRICAL CONNECTORS 



Each member of this world's finest team heads an or- 
ganization having experience, ability and facilities un- 
matched elsewhere in the field of connector distribution. 
The entire team works toward the same goal— fast, 
efficient supply of the Bendix® Electrical Connectors best 
suited to your exact needs. 

They supply to industry a nearly incredible number 
of connectors— running into literally tens of thousands 
of models— through a system pioneered by Scintilla 


Division in 1953. This is the component assembly tech- 
nique, which anticipates connector needs and even per- 
mits overnight deliveries when required. 

Their strategically located stocks are both broad and 
deep— with factory assembly and quality control stand- 
ards that are extensions of those we maintain in our own 
manufacturing operations. Remember when you need 
high-quality connectors— your Bendix distributor can 
be an indispensable member of your team! 




Scintilla Division 
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Spacecraft, F4H Programs Point 
To New McDonnell Sales Records 


By James D. Hendricks 

New York— Government expenditures 
planned for the Mercury and Gemini 
manned spacecraft programs and the 
F4H Phantom strike aircraft would as- 
sure new sales records in each of the 
next three years for McDonnell Aircraft 
Corp.. according to Thomas G. Rut- 
ledge. vice president and secretary. 

Reporting a backlog of almost $335 
million as of Mar. 31, 1962. Rutledge 
told a recent meeting of the New York 
Society of Security Analysts that if con- 
tracts now proposed for the Mercury. 
Gemini and Phantom programs arc 
signed by Sept. 30, McDonnell will at- 
tain a record backlog. 

Rutledge told the analysts his com- 
pany expects good sales and profits 
through at least the next four years, for 
two basic reasons: 

• F4H, already operational with the 
Navy and scheduled for Air Force use 
under the F-110 designation, will be 
the dominant U. S. strike aircraft during 
the next four to five years, 

• McDonnell is the only U. S, company 
with an operational manned space ve- 
hicle at this time and should hold that 
advantage for at least another three 
years, Rutledge said. 

National Aeronautics and Space Ad- 
ministration contracts awarded to Mc- 
Donnell for the Project Mercury space- 
craft total about S145 million so far, the 
company official said, and McDonnell 
will not complete its work on that pro- 
gram until summer, 1963. Four addi- 
tional Mercury one-man spacecraft will 
be built for NASA's projected IS-orbit 
(lights, and these vehicles will be capable 
of re-usc in training future astronauts 
for space flight or for unmanned scien- 
tific research launches. 

Gemini Work 

"There has been no determination yet 
as to the ultimate size of our Gemini 
work, but it should develop into at 
least double the dollar volume of our 
Mercury work." Rutledge said. "The 
present requirement is for 12 Gemini 
(two-man) spacecraft, each of which will 
weigh two or three times as much as 
the Mercury one-man vehicle, have 
50% more cubic feet of cabin volume, 
and be capable of orbital flights of a 
week or longer." 

Rutledge remarked that McDonnell's 
I experience in design, construction and 
flight testing of six glide re-entry vehicles 


for USAF's Project ASSET (Aerother- 
modynamic Structural Systems Environ- 
mental Tests) "has great potential and 
will lead into excellent lines of future 
business.” 

Commenting on the F4H, Rutledge 
said that last month the company re- 
ceived an advance award of S3.7 million 
for engineering, tooling and mock-up 
work on the USAF F-110. and that 
there is a high probability that the first 
contract for a reconnaissance version 
—the RF-1 1 0 — will be signed in the 
immediate future. Defense Depart- 
ment's Fiscal 1963 budget provides for 
280 F-llOs and 26 RF-1 10s. 

Funds for these aircraft total almost 
S800 million, and over 60% would be 
earmarked for McDonnell contracts, 
Rutledge said. The contracts arc 
scheduled for negotiation next month 
and are due to be signed by September. 
USAF and Navy have planned to fund 
all four versions of the Phantom in 
their Fiscal 1964-65 budgets. Rutledge 
told the analysts. He added that 
McDonnell is exploring the possibility 
of selling F4I1 aircraft to air forces of 
all other North Atlantic Treaty Organ- 
ization nations. 

Financial Status 

Discussing the company’s financial 
future, Rutledge said the expected 
sharp swing upward in earnings is based 
on results achieved during the nine 
months ended Mar. 31. Sales increased 
to approximately S280 million, 7.4^ 
higher than the comparable 1961 
period. Net earnings rose 9.7% to 
slightly more than S10 million, tops 
for any comparable period in the com- 
pany’s history. Per share earnings were 
$2.90 compared with S2.6S at the same 
time last year, and the last quarter of 
the current fiscal year should add about 
$1.00 per share, Rutledge said. 

The company is free of any debts, 
and working capital has reached a 
record of more than $60 million, he 
added. 

While attributing the major credit 
for this upsurge to the spacecraft and 
F4H programs, Rutledge pointed out 
that other areas have paid off for the 
company, citing: 

• Quail decoy missile. Delivery to the 
Air Force will end next month, but 
spares, modification and support busi- 
ness should continue for at least two 

• Talos missile. Contracts to date for the 
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surface-to-air Navy system’s airframes 
and integrated ram-jet engines amount 
to more than $64 million, and such 
work should continue for several years. 
Development of the Typhon, an im- 
proved version of the Talos, could push 
this business beyond Fiscal 1966, 
Rutledge added. 

• Assault missile. Contract work is 
under way with the Army on a sophisti- 
cated heavy battlefield missile, Rutledge 
said. Other work in aeroballistic missile 
development could pay off for the com- 
pany in the near future, according to 
Rutledge. 

• Automation and electronics. These 
divisions will develop more than S20 
million in business this year, Rutledge 
said. The Electronics Equipment Divi- 
sion, established in January, 1961, 
has more than 60 items in production 
and 30 equipment programs under 
development in guidance and control. 


space communications and aerospace 
ground support equipment. The Auto- 
mation Center's experience in consult- 
ing. systems design and technical pro- 
graming should ensure its continued 
growth, he said. 

• Spares and technical services. Sales 
volume in spares, technical data, kits 
and services should exceed last year's 
figure of $41 million, which represented 
about 12% of McDonnell's total sales. 
Rutledge said. This work, much of 
it covered in major production con- 
tracts, stems from continued support 
of current and completed production 
items, such as the F-101 Voodoo and 
F3H Demon aircraft. 

McDonnell's research and develop- 
ment expenditures total about $10 
million annually, Rutledge said, slanted 
to new product proposals. "It's all non- 
recoverable," lie added, "but it's defi- 


Texas Instruments Officials Vote 
First Cash Dividend Since 1953 


Dallas, Tex.— Texas Instruments, 
Inc., declared recently the first cash 
dividend on its common stock since 
the shares were listed on the New York 
Stock Exchange in 1953. At the an- 
nual meeting of Tl’s board in Dallas, 
directors voted an initial quarterly 
dividend of 20 cents per share of com- 
mon payable June 1 to holders of 
record May 1. The company has 3,945,- 
613 shares of common stock outstand- 
ing 

The company had indicated in past 
years that it preferred to plow back 
earnings into expansion and research 
programs and forego common stock 
cash dividend payments. J. E. Jonsson, 
TI board chairman, in announcing the 
new dividend policy, indicated that the 
company’s strong financial condition 
permitted payments although research 
and development and engineering ex- 
penditures will continue at a high level. 
The company has been under some 
pressure to initiate such a policy or 
provide a stock split in the past several 
years in view of the downward trend 
of TI stock prices on the market. From 
a high of 256i in 1960, the trend has 
been down to a high of 206 in 1961 
and a high thus far this year of 125i. 
Price at mid-week was S2i prior to an- 
nouncement of the new common stock 
cash dividend policy. 

Heavy competition in the compo- 
nents industry and large increases in 
costs of sales and research and develop- 
ment have cut markedly into earnings 
of avionics components manufacturers, 
including TI, TI President P. E. Hag- 
gerty told company stockholders here 
that TI sales and earnings for 1962 
should be moderately higher than for 


1961. In reporting first quarter earn- 
ings for the current year, Haggerty 
stated that earnings after taxes were 
$2,411,000, equal to 60 cents per share, 
on sales of $57,483,000. Net earnings 
were $3,773,000 or 95 cents per share 
on sales of $58,977,000 for the same 
period last year. He noted that fourth 
quarter 1961 net eamings totaled S2,- 
383,000 or 59 cents per share on sales 
of $61,286,000. TI realized a net 
profit of approximately $9.4 million on 
sales of $233.2 million in 1961. 

Discussing competitive pressures, 
Haggerty noted that last year TI 
shipped more than 40% more physical 
products than in 1960 for practically 
the same sales dollars and with less 
than 5% increase in cost. In the first 
quarter of 1962, Tl's physical volume 
across the company was 15% higher 
than the 1961 average. 

Tax Rate 

Since a larger proportion than usual 
of Tl's first quarter earnings this year 
reflect overseas operations results, where 
lower tax rates prevail, the over-all tax 
rate was more favorable than before 
and profit after taxes in the first quarter 
represents a return of 4.2% on sales. 

Highlights of TI current operations 
mentioned by Haggerty include the fol- 

• Shrike Navv air-to-surface missile 
(AW Mar. 12,’ p. 321), for which TI is 
prime electronics contractor, opens op- 
portunities for the company in com- 
plete electronics for missiles. 

• Sales in earth sciences, including 
solid earth physics, geophysics, ocean- 
ography and space sciences, has shown 
an increase in the number of custo- 


mers to whom sales of more than $1 
million annually have been made from 
18 in 1958 to 41 last year. 

• A three-hour manufacturing cycle 
from start to test is being experienced 
in Tl's new silicon diode, the Micto/G. 

• New series 51 semiconductor net- 
works featured in the 6.3-cu. in., 10-oz. 
digital computer it demonstrated last 
October (AW Oct. 23, p. 30), are sell- 
ing in volumes of thousands monthly, 
Haggerty reported. 


BAC Reports Profit 
On Merged Operations 

London— British Aircraft Corp. made 
a 1961 profit of S4.5 million on sales 
of about $80 million, Marshal of the 
Royal Air Force Lord Portal of Hunger- 
ford, BAC chairman, told stockholders 
recently. 

Total sales amounted to $225 mil- 
lion; the $80 million on which the prof- 
its are based were new projects started 
since British Aircraft Corp. was formed 
by mergers. BAC includes the aircraft 
and guided weapons activities of Bristol 
Aircraft, English Electric Aviation, 
Vickcrs-Armstrongs (Aircraft), and 
Hunting Aircraft. 

Referring to the weapons business. 
Lord Portal revealed formation of a 
joint BAC-Fairey Engineering Co. firm 
to develop what he called "certain proj- 
ects." Weapon involved is the Faircy 
Swingfirc anti-tank weapon, as first re- 
ported in Aviation Week (AW Jan. 8, 
p. 25). 

The corporation now has $714 mil- 
lion on its order books. In a progress 
report. Lord Portal pointed out the 
following: 

• Considerable portion of BAC design 
and development capability is being 
taken up by the TSR.2 strike aircraft 
for Royal Air Force, through a joint 
Vickers-English Electric design team. 

• Deliveries of English Electric T.4 
two-seat Lightning jets for RAF have 
started and deliveries of the F.l and 
F.1A versions have been completed. 

• First jet-flap research aircraft, the 
HP.126, being built at Luton under 
Ministry of Aviation contract, is well 
advanced and will fly this year. 

• Extension of BAC variable geometry 
contract (AW Apr. 9, p. 26) is under 
discussion with the ministry and Lord 
Portal confirmed Aviation Week re- 
ports that the concept is part of its 
joint Dassault-BAC Mirage 3V design 
for the North Atlantic Treaty Organi- 
zation's VTOL competition. 

Lord Portal said a total of S3 million 
has been written off on private venture 
costs, including development of the 
BAC 1 1 1 twin-jet transport. He said a 
total of 24 orders has been placed, in- 
cluding eight with an airline which does 
not wish to be named. 
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A TAPCO 

Thompson Ramo Wooldridge Inc. 


POWER SYSTEMS BY TAPCO- Combining extensive energy-conversion experience with a high 
degree of interface-systems intelligence. Tapco insures that trade-off studies will yield the 
most practical power system in terms of specific weight, reliability and operational flexibility. 



Cryogenic Regenerative APU: Chemically fueled, open-cycle, dy- 
namic system integrated to provide electric and hydraulic power, 








Wooldridge Inc., 235SS Euclid Avenue, Cleveland 17, Ohio. 




HE'S REDUCING THE COST 
OF AN ENGINE OVERHAUL 


It is customary for overhaul shops to use a 
vapor blast to dean the baked-on carbon 
from turbine engine blades and discs. This 
is a slow process. The material to be re- 
moved resembles a very tough varnish. 
Every bit must be removed from the surface 
of the metal so any cracks present will be 
easily visible. But slurry covers up the work; 
the operator works blind; the danger of 
eroding the metal beyond maximum limits 

Airwork looked for a better way — and 
found it in the dry honer used in an allied 
industry. This proved to be not only faster 
— but gave the operator a constant, un- 


obstructed view of the work. The result: 
less chance of metal erosion — and a better 
inspectable surface that makes metal flaws 
easier to spot. 

This is one result of our constant effort 
to reduce costs while increasing reliability. 
It saves many labor dollars on a Dart engine 
overhaul . . . and will soon be saving money 
on piston engine overhauls, too. 

There are over 55 Airwork dealers East 
of the Mississippi who sell and service Air- 
work overhauled engines. This organization, 
the largest of its kind, includes every major 
fixed base operator in the East . . . one more 
good reason to buy and fly Airwork. 
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Hanover Features CM-191 Demonstration 


Bv Herbert J. Coleman 

Hanover— Potez-Heinkcl’s CM- 191. 
new four-place executive jet (AW Apr, 
23, p. 102). was flown publicly for the 
first time last week at the Hanover Air 
Show. Europe's business flying showcase. 

Customer demonstration, however, 
was severely hampered by a German 
edict forbidding the company to fly the 
CM-191 with more than two persons 
aboard, one Potez pilot and a passenger 
holding either a pilot’s or mechanic’s 
rating. Official reasoning was that the 
CM-191 had only 30 hr. flight time and 
thus was an experimental plane. 

In addition, the CM-191 was limited 
to two 30 min. flights per day. There 
were similar time restrictions placed on 
the show’s other jet. a Lockheed JctStar 
flown to Hanover by Jacqueline Coch- 
in the turboprop field, airplanes dis- 
played were the Potez S40 (AW Dec. 
23. 1961. p. 70) and the Sferma Mar- 
quis (see p. 147). Second Potez S40 will 
roll out in two weeks, with the first 
flight scheduled for the end of May. 

De Havilland Aircraft, which sold 
two Doves at the show-one to the Ger- 
man Institute for Flight Safety and 
the other to the Republic of Ircland- 
also revealed new interior arrangements 
of its DII-125 executive jet. making a 
strong pitch for a share of the military 
market. 

First DII-125 is on the Hatfield line 


and will make its first flight in August. 
One exterior change has been made, 
by adding 8 in. to the v ertical fin for in- 
creased area and stability. The company 
said deliveries will start at the end of 
1963; initial increment will be 30 air- 

Military Version 

The military version has been offered 
to the Royal Air Force, on the basis of 
a potential 30-planc order, and dc Ilavil- 
land also is presenting a similar version 
to West Germany, with the cockpit 
fitted with Lockheed F-104G instru- 
mentation. 

Military missions envisioned for the 
aircraft include: 

• Hospital-ambulance jet fitted with six 
stretchers and two seats, stressing D1I- 
123 rough-field capabilities and operat- 
ing characteristics which allow it to use 
grass fields down to 4.500 ft. long for 
takeoff and landing. 

• Gunnery or missile trainer with a tele- 
vision camera as the sight, feeding the 
image over closed circuit to eight stu- 

• NASARR (North American Search 
and Radar Ranging) aircraft, by extend- 
ing the nose for avionic equipment. 
Four students could monitor sets in the 
cabin. 

• Navigation and radar trainer which 
could be used along with a ground fa- 
cility for training pilots who arc con- 
verting to larger jet transports. 


Britain's Beagle Aircraft Co., still be- 
set with production problems on its 206 
executive twin, did not show the plane 
at Hanover, although two have been 
built. The first production aircraft has 
been modified by lengthening the wing- 
span to 42 ft. and increasing cabin size 
to present width of 62 in. and height 

" Considerable interest was shown in 
the Beagle-Auster Terrier 2. primarily 
due to its glider-tug capability. By mid- 
week. there were three cash offers for 
the Mark 2 demonstrator. All were 
turned down because of the Beagle 
policy of selling airplanes only when 
dealer and service facilities have been 
set up in the countries involved. 

U-18 Appearance 

Joining the line of American business 
aircraft for the first time was the Um- 
baugh 1 8 autogyro, now making a swing 
around Europe and Scandinavian na- 
tions to generate interest for future sales. 
Jim Carr of Peace River. Fla., who is 
representing Umbaugh on the tour, said 
the European distributor will be the 
firm of Flvmobil, Cologne. 

Potential U-18 delivery dates to Eu- 
ropean customers have not been worked 
out, pending final arrangements for 
production in Florida. 

(For other detailed coverage of last 
week’s Hanover Air Show, including 
European design studies presented there 
for the first time, see p. 56). 
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= ronca . . . and the 15-minute man ! 


The key to peace lies in the nation’s deterrent power . . . 
the building and maintaining of the military strength req- 
uisite to preclude enemy aggression here or abroad. Today, 
Aeronca’s DEFENSE PRODUCTS GROUP is making 
significant contributions to the nation's readiness, deliver- 
ing systems and subsystems to meet the sophisticated 
requirements for advanced air weapon, astronautic and 
ground support equipment. To produce complete systems 
packages, Aeronca's Scientists team with competent Proj- 
ect Engineers to evaluate and analyze mission profile re- 
quirements . . . interpret abstract concepts . . . develop 
and produce operational systems. And Aeronca offers 
performance-proven systems management with integrated 
laboratories and facilities to assure Quick Reaction Capa- 
bility . . . expedite projects from the theoretical-problem 
stage through the production of actual working hardware 
reliable and on-schedule! 



manufacturing corporation 


PLANTS AND LABORATORIES FROM COAST TO COAST: AEROSPACE 01V., BALTIMORE, MD.; MID01ET0WN DIV., MIODLETOWN. OHIO: AEROCAL DIV., TORRANCE, CALIFORNIA. 
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German Jet Aimed at Business, Airline Use 


Hamburg— Hamburger Flugzcugbau’s 
planned entry into the already-crowded 
executive jet’ arena, the HFB.320, also 
is being groomed for potential military 
and feeder-line markets, with a tenta- 
tive first flight date and subsequent 
sales drive for the 6-to-14 place aircraft 
set for the second half of 1963. 

Hoping to expand its own opera- 
tional base and at the same time 
broaden the scope of the West German 
aviation industry as a whole, the com- 
pany recently approved the spending of 
private funds for production of proto- 
type models and airframes for static 
testing. Construction of a full-scale, 
fullv-equipped mockup is nearing com- 
pletion. and detail design is well under 


Tlie aircraft, to be powered by two 
rcar-fusclagc-mounted Pratt & Whitney 
JT12A-6 turbojet engines of 3.000 lb. 
thrust each (AW Apr. 23. p. 105) 
equipped with thrust reversers, adheres 
roughly to the external appearance of 
a number of other, although generally 
smaller, proposals already announced 
with a significant diffcrcncc-the wing, 
with a span of 43 ft. 10 in. and an 
aspect ratio of 6.5. has a 13 deg. for- 
ward sweep. 

Forward, or negative, sweep as such 
has been under study by the National 
Aeronautics and Space Administration 
for a number of years and. according 
to reports here, promises some aerody- 
namic advantages over conventional 
sweep. Its principal drawback, and one 


that has made U.S. manufacturers 
wary of its adoption, is the need for 
exceptional strength in order to handle 
the buffet and gust loads it would en- 
counter in this configuration. 

Wing Benefits 

Hamburger Flugzcugbau, however, 
contends that its wing entails no par- 
ticular design hazards and will provide 
a number of benefits, including full 
aileron effectiveness over the entire 
speed range. 

A major reason behind the decision 
to adopt forward sweep was the desire 
to position the passenger and luggage 
compartments completely forward of 
the mid-wing in order to avoid passing 
the mainspar through the cabin area. 
Summarizing the reasons behind the 
wing plan, a company design study 

"The cabin is fully utilized for carry- 
ing. as none of the wing parts intrude 
upon it: a given cabin cross section pro- 
vides the maximum standing height or. 
vice-versa, a given standing height pro- 
vides a minimum cabin cross section. 
The mid-wing [provides] ... a favorable 
drag profile [and] wing root fairing be- 
tween airfoil and fuselage is virtually 
eliminated in this way. When com- 
pared with the high-wing configura- 
tion. the IIFB.320 wing layout gives 
better flight characteristics and easier 
taxiing due to a lower center of grav- 
ity. The wing is farther off the ground 
than low-wing tvpcs. an important eon- 


Hainburger HFB.320 Specifications 


Fuel and oil 
Crew 
Payload 
Useful load 
Takeoff weight 
Cniisc speed . 
Range (w/reser 
Takeoff distanci 
Landing ran . 


45 ft. 10 in. 
50 ft. 10 in. 
13 ft. 3.5 in. 


45 ft. 10 h 
50 ft. 10 ir 
13 ft. 3.5 ii 
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18-OUNCE FM RECEIVER- Part of transponder 
for Azusa missile tracking equipment, 
furnishing precision trajectory data. Built 
for General Dynamics/Astronautics. 


CODE TRANSLATION DATA SYSTEM -High- 
speed digital data set contains transmitter 
and receiver in one unit. Send for Tech- 
nical Bulletins #DN-121 and 122. 


ha//icrafters 

Sails Into "the New Ocean”* 
of Aerospace Electronics! 


Hallicrafters Quick-Reaction Capabilities 
Have Been Expended in Four Important Weys* 

1. The highly-respected scientists, engineers, manage- 



high-power microwave tubes and vacuum devices. John H. Glenn, Jr., back to Earth. 
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there’s a ship on the way to the moon 


There will be many interim steps; but 
every shot on the Atlantic Missile Range 
puts the U. S. closer to its goal of a 
lunar landing in this decade. 

Soon our capabilities on the range 
will be sharply increased as Mobile 
Atlantic Range Stations— large trans- 
ports being converted to seagoing labo- 
ratories under Sperry system manage- 
ment-go into service. 

Sponsored by the Missile Test Center 
of Air Force Systems Command, these 


MARS ships will incorporate every ad- 
vanced technique of data acquisition 
and handling, integrated instrumenta- 
tion radar, telemetry, inertial naviga- 
tion, weather forecasting. Able to go 
anywhere in thousands of miles of 
ocean, they will provide for refined study 
of space vehicles during the critical ter- 
minal phase of flight. 

The MARS ships will help fulfill 
AMR's responsibility with NASA for 
range instrumentation supporting our 


exploration of space. And the capabili- 
ties developed will be steadily advanced 
in pace with the program. Team mem- 
bers with Sperry include Bethlehem 
Shipbuilding, Ford Instrument, Gibbs & 
Cox, IT&T and Remington Rand 
UNIVAC. 

SFBtRY 



port and/or navigation trainer. The 
object, a company study declares, "is to 
provide not only the space, comfort, 
reliability and navigational equipment 
of larger aircraft but also to offer a true 
and versatile small passenger plane for 
regular services." It adds: 

"Research showed that the opera- 
tional costs of such an aircraft would be 
higher than those of a machine with 
conventional passenger capacity 1 . It 
was found, however, that prices would 
not be out of proportion to normal air 
fares, particularly when it is considered 
that the flight turnover is higher with 
smaller planes.” 

As a feeder liner, the aircraft could be 
configured to carry 12 passengers in 9 
individual seats— three along the left 
side of the fuselage, six in a two-abreast 
arrangement along the right— plus a rear 
forward-facing couch for three. Dual- 
control crew compartment would carry 
a pilot and co-pilot. 

Maximum Range 

Maximum range for this version 
would be 752 mi. with necessary re- 
serves for a 100 mi. diversion flight 
plus a half-hour holding, with 5% of 
the total fuel capacity remaining upon 
landing. Cruise speed is quoted at -49 5 
mph. Direct operating cost at full 
load with 12 passengers and 2 Crew 
aboard is estimated at 4 cents per mile 
over a 310 stat. mi. stage length. 

In executive configurations. Ham- 
burger Flugxeugbau engineers have 
drafted various seating plans providing 
for a low of four passengers plus two 
crew in the most spacious layout to a 
high of nine passengers, again accommo- 
dating three on a rear couch. Maxi- 
mum range for the six-place version, 
with similar reserves to those computed 
for the feeder liner, would be 1,491 mi. 
at a lower cruise speed of 391 mph. 

Toilet facilities in both the airliner 
and executive versions are housed on 
the left side of the fuselage just behind 
the crew compartment and forward of 
the entrance door. 

Announcement of go-ahead plans for 
the HFB.320 marked the second recent 
new entry into the multi-engine, multi- 
passenger executive transport field. The 
two new projects-the HFB.320 and 
France’s Dassault Mystere 20, a twin-jet 
follow-on to the turboprop Commu- 
nautc— push the number of programs in 
this category under way or planned in 
Europe and the United Kingdom to at 
least six. all aimed towards roughly 
the same market areas. 

It also marked the second announce- 
ment in recent weeks of plans by a 
West German finn to make a bid in 
the civil area, a field that lias been 
lagging behind thus far as a result of 
the limited post-war facilities coupled 
with the drive to rebuild that nation's 



Safe, Assured, High Altitude Breathing 
Is Both Medical and Mechanical... 


Almost half a century of successful experience in the develop- 
ment of oxygen breathing systems in the fields of medicine 
and aviation gives Puritan a unique state of the art in design- 
ing, engineering, testing, and manufacturing components 
for oxygen breathing systems. 


Puritan Equipment, Inc. 1703 McGee Street, Kansas City 8, 
Mo. — a subsidiary of Puritan 

Compressed Gas Corporation. , » aerosp ace oivision 

H l-*urilaii 
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HAND IN HAND 

HIGH STRENGTH COMBINED WITH TOUGHNESS 

. . . New MARVAC ( Maraging ) steels by Latrobe. Failure of 
a component in a missile or jet aircraft can mean failure 
for the entire system. That’s why optimum performance in 
high strength structural applications and critical tooling 
calls for alloys possessing the ultimate in quality. 

The newest concept in ultra high strength metals is the 
maraging steels developed by International Nickel and 
being produced by Latrobe Steel under the tradenames 
Marvac-18 , Marvac-18A, and Marvac-20. These low carbon 
iron base alloys contain 18 to 20 percent nickel plus im- 
portant alloying additions. Besides their unusually high 
strength and toughness they show remarkable ductility 
under extremely high stress concentration, far superior to 
H-l 1 and 4340 types. 

Produced by the consumable electrode vacuum melting 
process, hardened by aging at 900°F.. Marrac steels offer: 

♦ Tensile and yield strengths in excess of 280,000 psi. 

♦ Notched tensile strengths over 400,000 psi. 

♦ Good elevated temperature strength up to 900°F. 

♦ High fracture toughness at all temperatures down to 
minus 320° F. 

♦ Simplified heat treatment with a minimum of distortion. 

♦ Excellent weldability and machinability. 

♦ Unusually low work-hardening characteristics. 

♦ Good workability, both hot and cold. 

Let your Latrobe sales representative show you how 
Marrac can work for you. Or call the mill direct. 



LATROBE STEEL COMPANY 

LATROBE. PENNSYLVANIA 
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Aviation Week Pilot Report: 

Modifications, More Power, Give New Life 



Bv William S. Reed 

Long Beacli, Calif.— Extensive modi- 
fication and increased power added to 
the basic Navion airframe of the imme- 
diate postwar years has resulted in a 
fast, easy-handling light aircraft with 
room for five passengers and a normal 
cruising range of 1,-175 mi. 

Production of the 1962 Range-master 
by N'avion Aircraft Co. of Galveston, 
Tex., gives new life to the design origi- 
nated by North American Aviation and 
later produced by Ryan Aeronautical 
Corp. until 1952. Basie design and 
structure of the Range-master retains 
the Navion wing, landing gear and 
basic fuselage outline but beyond this, 
the aircraft has undergone major 
changes. 

Performance has been increased by 
the installation of a Continental 
IO-470-H six cylinder, fuel injection 
engine developing 260 hp. and turning 
a McCauley constant speed, hydraulic 
propeller. The Rangemastcr s range is 
1,475 mi. at 7.500 ft. on 65% power 
and the aircraft has a maximum sea 
level speed of 194 mph. at maximum 
continuous power. 

The Navion Rangemastcr is largely 
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to Navion 


a new aircraft rather than an overhaul 
or rework of an old airframe. The 
familiar sliding canopy covering a four- 
place cabin has been faired over and 
a large entrance door placed on the left 
side. One stirrup and one cutout art- 
placed in the flap as steps. Flaps have 
been stressed to allow them to be used 

Included in the basic price of 
$25,900 is exterior paint in a variety of 
colors, interior trim and upholstery, 
full instrument panel, night lighting, 
etc. Only avionics equipment must 
be purchased at extra cost for the 
Rangemastcr. The aircraft flown bv 
Aviation Week at Western Navion', 

Inc., West Coast distributor, was 
equipped with Motorola ADF, VHF, 
and omni equipment, bringing the 
price of the craft to $28,800 complete. 

Inclusion at no extra cost of most of 
the features offered as options by other 
manufacturers allows marketing of the 
Rangemastcr, says Western Navion's 
general manager. Dave Caudill. Most 
light aircraft leave the factory at a low 
quoted price but when the customer 
adds up the options needed to make 
the aircraft usable, the price often is 
$5,000 more than the basic price. The HYDRAULIC GEAR d 


Until 

aircraft 

are 

made 

fireproof 



When fire detection is an after- 
thought, everybody pays: builder, 
operator, and passenger. False 
alarms, redesign "fixes" and gen- 
eral inconvenience have given this 
vital safety system a bad name. 
Why? 

Too often fire detection is an 
afterthought. The engineer must 
"fit it in"— rather than “design it in." 


Systems are chosen without know- 
ing how they will perform. Compo- 
nents are located where they do 
little good — or are inherently sub- 
jectto damage. Butthis need not be. 

Here at Fenwal we’ve grown up 
with aircraft fire detection. We've 
equipped hundreds of planes, and 
worked with even more layouts. If 
you invite us in early enough, our 


experience can improve your detec- 
tion system. Because only Fenwal 
has a complete line of proven de- 
tection equipment, we can give you 
absolute objectivity and recom- 
mendations based on a solid ex- 
perience foundation. Just call 
us for more information. Fenwal 
Incorporated, 126 Pleasant Street, 
Ashland, Massachusetts. 


Rangemaster, in most cases, has a lower 
delivered price than similarly equipped 
competing aircraft despite a starting 
quotation which may be higher. 

The Rangemaster still retains the 
familiar Navion lines, the most promi- 
nent of which is a long tail moment 
arm. Empennage surfaces of the air- 
craft arc proportionally smaller than 
those of most light aircraft because of 
the distance from wing to tail. The rud- 
der on the Rangemaster has been modi- 
fied to include an aerodynamic counter- 
balance at the top which reduces rudder 
pedal forces considerably. 

Tip Tanks 

The centerline-mounted tip tanks 
make the Rangemaster readily distin- 
guishable from earlier Navions. Each 
tank holds 34 gal. and fuel is fed in- 
dividually from each tank to the engine. 
A selector switch controls tank selection 
and each tip tank, as well as the main 
svstem of two wing tanks, is equipped 
with a fuel gage. Tip tank fuel is not 
used for landing or takeoff and a placard 
states that fuel from the tip tanks is to 
be used in level flight only. 

Entrance into the cockpit is facili- 
tated from the left side by a large cutout 
extending partially into the roof of 
the cabin. There are no options on 
cabin interior appointments except for 
color but quality appears to conform 
with the typical "de luxe” label of light 
aircraft. Individual arm and headrests 
arc supplied and each seat is equipped 
with individual reading lights and air 
vents similar to those found in air- 

Overhead Panel 

Electrical switches, fuel gages and 
starter switch are located on an over- 
head panel leaving the main panel free 
from clutter. Throttle, propeller con- 
trol and fuel pressure control-the latter 
replaces a mixture control on fuel in- 
jection engincs-all arc vernier operated. 

nicr to be disengaged, whereupon a 


Navion Specifications 


Fuel capacity (gal.) 

40 gal. main tanks. 34 gal. each tip 

tank 10S gal. 

Engine, Continental IO-470-H. .260 lip. 

Fuel 100/130 Octane 

Length 27.5 ft. 

Height 8.5 ft. 

Wing span 34.5 ft. 

Wing area 184.3 sq. ft. 



Maximum landing 3,315 lb. 

Emptv 2.000 lb. 

Useful laid 1,315 lb. 

Baggage compartment 180 lb. 


Maximum centerline load . 3,049 lb. 



YOU* 

YINGER 

TIPS... 

MIL-JAN - FEDERAL- QQ 

SPECIFICATIONS & STANDARDS BOOKS 


24 HOUR SERVICE ON MIL SPECS STANDARD PARTS BOOKS 
MILITARY SPECIFICATIONS CONTROL 


Mpl 

!&' IlSB -Si 










AIR WORLD PUBLICATIONS 


Han lo AIR WORLD F 

Swrssr- 


AVIATION WEEK and SPACE TECHNOLOGY, Mo 


4, 1962 


139 




when you think CONTROL! 


1 Precision-produced by CECO, this pneumatic valve 
*• controls actuation of aerodynamic surfaces to pro- 
vide steering control for the Bullpup-A Missile. 

0 This well-known CECO engine control and fuel 
pumping system is proving itself daily in the Lycom- 
ing T-53 gas turbine applications on the Bell Iroquois 
and Kaman Huskic helicopters . . . and in turbo- 
prop application on the Grumman Mohawk. 


0 This thermostatic-type CECO valve is used on com- 
”• mercial jet aircraft to control the flow of air in 
cowling anti-icing systems. 

t A “unitized” CECO fuel control and pumping sys- 
'• tern used on the Ryan Q-2C target missile. 


CHANDLER EVANS CORPORATION 

WEST HARTFORD 1, CONNECTICUT 

A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORP. 


A 

CECO 

- SYSTEMS 


CONTROLS/PUMPS . AEROSPACECONTROL SYSTEMS/SERVOS ■ NUCLEAR/CHEMICAL PROCESS CONTROL VALVES 



Los Angeles Operates Fire Helicopter 

Bell 47-G3B helicopter owned by Los Angeles County Fire Department has been fitted with 
100-gal. tank to enable it to “bomb" blazes with high degree ot accuracy. 


push with the heel of the hand permits 
them to be advanced rapidly. Advanc- 
ing or retarding any of the three func- 
tions is done bv twisting the knobs and 
while this is acceptable for rpm. and fuel 
pressure control, throttle operation 
prosed cumbersome for this pilot, espe- 
cially during taxi. 

Taxiing is accomplished through a 
steerable nose-wheel linked to the rud- 
der pedals and the high pedal forces 
required for sharp turns arc eased by ap- 
plying slight braking pressure. Visibility 
is good for all ground operations. 

Control during the takeoff run is 
easily maintained with rudder pedal 
employing a combination of nose wheel 
steering and rudder. No sharp transi- 
tion is observed as the nose wheel 
leaves the ground. Climbout is made 
at 105 mph. IAS with 25 in. manifold 
pressure and 2.500 rpm. Initial rate 
of climb observed was in excess of 1,200 
fpm. at a gross weight of 3,000 lb. 

Ovcr-thc-nosc visibility is not measur- 
ably compromised during climb in the 
Rangcmastcr because of the sharp down- 
ward slope of the nose forward of the 
windshield. Visibility to the side is 
somewhat limited by the cabin roof 
but not as severely as in a high-wing 
aircraft. 

Landing gear and flaps on the Range- 
master operate hydraulically and once 
the aircraft is cleaned up after takeoff, 
pressure on the hydraulic svstem is re- 
lieved by pushing in the hydraulic 
power knob. Excessive hydraulic fluid 
temperature and the loss of fluid should 
a leak occur thereby are eliminated. 
A similar svstem is employed on the 
North American T-6 with the exception 


that the power button returns to the off 
position on a time delay basis. In event 
of hydraulic failure in the Navion, a 
hydraulic svstem disconnect is used to 
relieve pressure in the landing gear re- 
traction cylinders and the gear free-falls 
into the down-and-locked position by 
release of the uplatch. A hand pump is 
installed to lower flaps in the event hy- 
draulic failure is caused by a faulty 

Cruising speed was checked by level- 
ling the Rangcmastcr at 5,000 ft. and 
allowing the airspeed to stabilize with 
the power set at 24 in. and 2,400 
qmi. Fuel pressure is set at the desired 
value according to the gage, in this case 
9 psi. for 75% power. Indicated air- 
speed settled out at 160 mph., which 
figured out to 171 mph. true airspeed. 
Advertised true speed of the Range- 
master for normal cruise is 181 mph. 
at 7.500 ft. Fuel consumption at this 
setting is 1 2-1 3 gal./hr. Although not 
tested on Aviation Week's flight, best 
economy cruise is 50% power at 12,000 
ft. using 2.400 rpm. and 16.5 in. 
manifold pressure. This should yield 
177 mph. TAS with fuel consump- 
tion of 9.S gal./hr. and 1,858 mi. 
range. Very accurate power settings on 
all three engine operating parameters 
are possible with the vernier controls, 
especially on fuel pressure which greatly 
affects range. Use of recommended fuel 
pressure settings shown on the gage 
will eliminate the possibility of burned 

cessive fuel consumption from too rich 

The Rangcmastcr exhibits good 
handling qualities in all nonnal mancu- 



Check Speidel first for your 
pressure switch requirements. 


SPECIFIED 

I FOR RELIABILITY 

- In the conquest of space hlg 
£ speed test stands have been 
£ equipped with S-N speed 

— increaser units. For capacities 
= to 2000 HP and for output 


speeds to 80,000 RPM 

■ specify S-N for reliability. 
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NASA 

National 

Aeronautics 

and 


Today's most timely aerospace industry subject — 
The National Aeronautics and Space Administra- 
tion-will be featured in Aviation Week & SPACE 
Technology's July 2, 1962 issue. 

This massive editorial effort will present, for the 
first time, a complete analysis in depth of NASA: 

1. Current & future plans and programs 

2. Expansion of operations & facilities 

3. Budgets 

4. Management changes 

5. New procurement policies 

... as well as a long-range forecast of NASA’s 
future in our industry. 

How to do business with the fastest expanding part 
of the aerospace market, scheduled to award con- 
tracts exceeding Three Billion Dollars in Fiscal 


1963 is a subject that will command the attention 
of key buying influences and open the door to 
countless sales opportunities for thousands of 
manufacturers throughout the country. As an 
example, in the Mercury project alone over 4,000 
sub-contractors participated. The NASA ntan-in- 
spaee program is projected toward a S20 to 830 
billion total over the next decade. 

Aviation Week & Space Technology has 
achieved an international reputation for presenta- 
tions of this type with the Systems Command Issue, 
“Forging Military Spaeepower" (1961 ); the Stra- 
tegic Air Command Issue, “SAC in Transition” 
(1960); the NASA Issue, “Next Decade in Space” 


(1959); and the Air Research and Development 
Command Issue, “Research for Space” (1958). 
Teams of Aviation Week & Space Technology 
editors are now carrying out assignments covering 
NASA operations and bases throughout the nation. 
We urge your company's participation by advertis- 
ing its products, capabilities and facilities in the 
most important aerospace issue of 1962. 

Write, wire or call collect for immediate space 
reservations. 


July 2, 1962 


Aviation Week 

& Spate Technology 

A McGraw-Hill Publication ijjjfe 
330 West 42nd Street, New York 36, N. Y. 



Of interest to engineers and scientists i 



LUNAR SURFACE RESEARCH 

. . . one of more than 500 R&D programs under way at Douglas 


This Douglas study seeks to increase man’s 
understanding of the character of the moon’s 
surface and how it will react to space-exploring 
machines and men. 

Theoretical investigations are being supple- 
mented by experiments in the Douglas Space 
Physics Laboratory. Here the effects of high 
vacuum on simulated properties of the surface 
of the moon are being studied to deduce the 
best model for the lunar surface that satisfies 
existing data. Moon crater formation is also 
under study to determine whether volcanic 
processes are in action. 

Of career interest to engineers and scientists 

Douglas has entered into a period of greatly 
expanded activities in a number of programs 
(like the above) which relate to tomorrow’s 


technology. Outstanding positions are now 
open in a wide variety of fields. 

We urge you to contact us regarding current 
openings if you have a background in any of 
the engineering or scientific areas related to 
missile and space systems or space exploration. 

Send us your resume or fill out and mail the 
coupon. Within 15 days from the receipt of 
your letter, we will send you specific informa- 
tion on opportunities in your field at Douglas. 


DOUGLAS 


Missile and Space Systems Division 

An equal opportunity employer 


Mr. F. V. Edmonds 

Missiles and Space Systems Division 

Douglas Aircraft Company 

3000 Ocean Park Boulevard 

Santa Monica, California 

Please send me full information on profes- 
sional opportunities in my field at Douglas. 


vers. Speed stability and maneuvering 
stability are both positive but not to an 
extent which becomes a nuisance. 
Coordinated turns arc possible at cruis- 
ing speed without the use of rudder be- 
cause of a control correlator between 
rudder and aileron, but this system is 
not powerful enough to interfere with 
uncoordinated maneuvers when re- 

Stalls are docile with ample warning 
occurring from aerodynamic buffet. This 
holds true for both the clean and land- 
ing configuration. Aileron effectiveness 
is retained at post-stall airspeeds as a 
result of twist distribution in the wings 
which causes the root to stall first. 

Low Sound Level 

Sound level within the cabin is low 
for an aircraft of this class. Nonnal 

the radio loudspeaker can be used in 
lieu of headphones without danger ot 
misreading or missing radio instrac- 

Tip tank fuel is used once the main 
tank is depicted to 10 gal., thereby sew- 
ing the dual purpose of retaining a re- 
lieving load on the wings in the event 
of turbulence and also presenting fuel 
overflow in the main tanks. Consider- 
able fuel is returned to the main tanks 
from the fuel injector which uses the 
amount of fuel needed and returns the 
excess portion to the mains. Operating 
on tip tank fuel dqjletes the respective- 
tank as well as effectively transferring 
fuel to the mains. Slight wing heaviness 


will occur as tip fuel is used but this 
can be overcome bv keeping the tips 
within 30 min. fuel consumption of 
each other. 

Gear down speed in the Rangemaster 
is 130 inpli. Extension usually is com- 
pleted within 3 to 4 sec. The traffic 
pattern can be flown nicely at 110 to 
120 mph. with the airspeed slowed to 
105 mph. in the final turn. Flap ex- 
tension is started below 105 mph. and 
for most normal landings, one-half to 
three-quarters flaps are used with air- 
speed held at 90 mph. Should field 
conditions dictate, full flaps arc used 
and airspeed reduced to 75 mph. but 
care must be exercised in flaring out be- 
cause the approach angle is very steep. 
Normal landing roll is 1,000 ft. but the 
landing roll can be reduced to 750 ft. 

It is possible under some conditions 
to overload the Rangemaster because 
of the large cabin capacity. Fuel load 
must be less than maximum when five 
people are carried since the maximum 
gross weight of 5.315 lb. could be 
exceeded. It is well also to note that 
if fuel is off-loaded to allow the max- 
imum pavload to be carried, it is main 
tank fuel that is sacrificed. The max- 
imum centerline load for the aircraft 
is 2,049 lb. which means that when- 
ever more than 809 lb. of payload is 
put into the cabin, an amount of fuel 
equal to the excess weight must be left 
out of the main fuel tanks. In all cases, 
it is advisable to fill the tip tanks so 
that the fuel weight supplies a reliev- 
ing load on the wings. 


Navion Rangemaster Performance 

Takeoff distance. 50-ft. obstacle (max. gross weight) 

Normal takeoff at 68 mph 980 ft. 

Maximum performance at 58 inpli 825 ft. 





Design diving 220 IAS 

Never exceed 198 IAS 

Maneuvering speed 132 IAS 

Gear extension 130 IAS 

Flap extension 105 IAS 


Speed/Power Data 


bhp. mp. rpm. TAS gph. range 

Maximum continuous power 

(sea level) 260 28.5 2625 194 21.2 

Climb (sea level) 260 28.5 2625 105 21.2 

Economy cruise 

(12,000 ft., 50% power) 130 16.2 2450 177 9.8 1.858 stat. mi. 


(7,500 ft., 65% power). 


22.2 2450 


181 12.5 1,475 stat. mi. 
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HIGH 

on every 
chart: 

l 

most 

dependable alloy 
in use today 
in the 

1200”- 1800° F 
range 


In all ways, CM-R 41 is a remarkable alloy. No other 
high-temperature alloy used in production today 
equals its tensile strength. In other properties, too, 
CM-R 41 is far ahead of the field. 


CM-R 



foil down to .001 in thickness . . . and fine w 
.0015 in diameter. 

For complete details, write for Technical bulletin 
No. 86. 


Also important, this nickel-base, vacuum-melted 
alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or 
dissimilar materials. 

Cannon-Muskegon offers CM-R 41 in standard 
36"x96" sheets .015' to .125" thick, in smaller sizes 
down to .010", in bar stock up to 3" in diameter . . . 



CANNON-MUSKEGON CORPORATION 

2887 Lincoln Avenue • Muskegon, Michigan 
METALLURGICAL SPECIALISTS 








It looked good on paper, but... 


...this 19th-Century concept of an 
aerial navigation machine by H. 
Badgley was doomed to failure. 
Why? 

One reason was that the technical 
world of the time couldn’t write 
adequate materials specifications 
because the materials simply 
weren’t available. 

Today, designers can select mate- 
rials custom-fitted to many com- 
binations of mechanical, chemical 


and physical properties. Very 
often Nickel helps make these 
properties possible. 

Inco’s current research may well 
hold the answer to your diverse 
future needs. 

For example, you might require an 
alloy with a strength-to-weight 
ratio of 1,000,000 that can be 
hardened in heavy sections with 
a minimum amount of distortion. 
To solve this problem— and many 


others — look to alloys containing 
Nickel. 

We’ll be happy to send you engi- 
neering data to help you select 
the best material for specific aero- 
space applications. Write to Inco 
Application Engineering, outlin- 
ing your requirements. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street jrfcb New York 5, N. Y 


Inco Nickel makes metal perform better longer 
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Lightplane Industry 
Queried on Collusion 

Lcad-olT position in the Department 
of Justice Anti-Trust Division's inten- 
sive investigation of the U. S. business 
and utility aircraft industry was held by 
Beech Aircraft Corp. during hearings 
opened in Wichita, Kan., recently by a 
special grand jury. 

Top Beech management and sales 
executives, two of the company’s distri- 
butors and dealers and aircraft owners 
and operators from widely scattered sec- 
tions of the country were railed before 
the special 21 -man panel for question- 
ing by three Justice Department repre- 

The press was barred from the pro- 
ceedings but industry observers felt that 
the tenor of the sessions indicated that 
the department's strategy was to develop 
sufficient evidence against one manufac- 
turer to provide a test case from which 
the department might move against the 
rest of the industry. 

Hearings opened here last week 
marked the second phase of the Justice 
Department's investigation of the indus- 

Spccial grand jury last year sub- 
poenaed considerable documentation 
from eight business and utility aircraft 
manufacturers as to their distribution 
and sales practices, distributor-dealer 
agreements, records dating back to 1946 
pertaining to industry meetings at which 
representatives of the companies partici- 
pated and financial reports (AW Mar. 
20. 1961, p. 23). 

Department of Justice representatives 
also are known to have taken deposi- 
tions from a number of dealers and cus- 
tomers regarding experiences in sales of 
airplanes. 

Indications arc that the major areas 
of questioning covered by the depart- 
ment's Anti-Trust Division representa- 
tives arc aimed at discovering the fol- 
lowing: 

• If conspiracy or acts of collusion arc 
involved in sales and promotion activi- 
ties of the business aircraft manufac- 
turers and their field sales organizations. 

• Basis of electronics equipment “pack- 
age" planning and whether the factories 
exert undue influence in the sales or in- 
stallation of equipment in aircraft. 

• Philosophy of distributor-dealer fran- 
chises and protected sales territories. 

• Whether there is exchange of infor- 
mation between the manufacturers re- 
garding production and delivery sched- 

Tlic jury is empaneled to hear testi- 
mony and decide if there are grounds 
for formal charges on the basis of anti- 
trust violations. Indications are that 
the second phase of the hearing might 
be concluded this week and convened 
until further sessions this fall. 
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DRENCH showers 



RICHMONT TORQUE 
ANALYZERS 


These torsion bar type torque analyzers are extremely accu- 
rate throughout the entire range. Accuracy is easily checked 
by the dead-weight test method. Recalibration is easily 
accomplished when necessary. Dial faces are graduated in 
inch/ounce or inch/pound increments and numbered at 
every tenth marking. 
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Said Hans Oersted : "When a conductor carries current through a magnetic field at right angles 
to it, the resultant reaction thrusts the conductor in a direction perpendicular to both the current and 
the magnetic field." 

A light-weight, low fuel-consuming propulsion system is a primary requirement for interplanetary space vehicle travel. 
One such system now being carefully studied utilizes plasma propulsion. 

This concept employs an electrical field to produce a plasma and to energize it. A magnetic field then ejects the plasma, 
thereby providing a reactive thrust to the vehicle. 

Plasma propulsion is but one of many subjects under investigation at Lockheed Missiles 4 Space Company. Outstanding 
facilities, equipment and scientific personnel mark the organization as eminently capable of exploring many unusual aspects 
of space travel. This, coupled with Lockheed's favorable locations in Sunnyvale and Palo Alto on the beautiful San Francisco 
Peninsula, consistently attracts scientists and engineers interested in pursuing work in their special fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-26A, 599 Mathilda 
Avenue, Sunnyvale, California. An Equal Opportunity Employer. 

LOCKHEED MISSILES & SPACE COMPANY 

A GROUP DIVISION OP LOCKHEED AIRCRAFT CORPORATION 

Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the discoverer and mioas 
programs. Other current programs include saint, advent and such nasa projects as ogo, oao, echo, and nimbus. 



Helicopters Aid Tramway Construction 



LONG VALLEY 
ELEV. 8.350' 


MOUNTAIN STATION 
ELEV. 8,515' 


MT. SAN JACINTO PEAK 
ELEV. 10,831' 


Fleet of light helicopters is fly- 
ing better than 60 round trips daily car- 
rying men and equipment to a meadow 
8,500 ft. above sea level to aid in con- 
struction of a tourist attraction in the 
heart of a primitive state forest that is 
inaccessible by conventional vehicles. 

Mission is to build a S7.5 million 
aerial cable car tramway that will climb 
nearly 6,500 ft. during a two-and-half- 
mile ascent to the east face of Mt. San 
Jacinto overlooking Southern Califor- 
nia's Palm Springs. Passengers will ride 
from the desert to a new resort in 80- 
passenger Swiss-built cable cars. 

Since mid-September Bell 47G-3s 
and 47G-3Bs of United Helicopters, 
Inc., have been making the 20-min. 
flight up and 4-min. return trips haul- 
ing sand, gravel, water, bulldozers, 
tractors, prefab building material, stoves, 
refrigerators, food, butane, diesel fuel, 
jackhammers, lumber, steel and per- 
sonnel to the construction site. Dur- 
ing the first four months, the helicop- 
ters flew 1,100 tons of material. 

At the heliport, two helipads have 
been built five feet above the ground 
for loading and unloading cargo and 
personnel. Union Oil Go. has pro- 
vided a 6,000-gal. tank to speed refuel- 
ing. 

Each helicopter averages almost 
three round trips per hour. In addition 
to supplying men and material to the 
campsite, supplies are also airlifted to 
seven tramway tower sites being drilled 
into and anchored onto the face of 
the steep cliff. Heliports are being 
cemented to the side of the cliff at 
tower bases to facilitate their servicing 
after the tramway becomes operational. 
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systems 

analysts: 

Quantify the complex 
on important projects 
at Hughes! 


craft), SYNCOM (synchronous communi- 
cations satellites), ARPAT (terminal anti- 
ballistic missile defense system), BAMBI 
(anti-ballistic missile defense feasibility 
study). These are a few of the many im- 
portant and complex projects under de- 
sign, development and study at Hughes. 
Because of these projects and others 
important to the nation’s defense, pre- 
paredness and space effort, Hughes of- 

alysts than ever before. 

Involved with these positions are the con- 
sideration of many basic problems such 


Inquire today. If you are a graduate 
engineer or physicist from an accredited 
university, a U. S. citizen, and believe 
that you can contribute to and benefit 
from the important projects at Hughes, 
contact us today. Airmail your resume to: 
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NEW AEROSPACE PRODUCTS 




Lox Tank Purge System 

Mobile dry-air system is designed for 
purging missile liquid oxygen tanks to 
prevent internal rusting after hydrostatic 

Model CE-300 system consists of an 
oil-free compressor, dryer, accumulator 
and instrumentation. It delivers three 
scfm. of — 100F dewpoint air at 80 
psig. 

The dry air is filtered to eliminate 
any contaminant particles that arc 
larger than 10 microns. 

1'rinity Equipment Corp., Cortland, 


Temperature Control Valve 

Automatic device, entirely self-coi 
tained and requiring no external powe 
continuously mixes hot and cold ii 
coming fluids and ejects a flow of coi 
stant-temperature fluid. 

Valve is designed to operate in ai 
borne heat-exchanger systems. Output 


fluid tcmperal 

vase 

Valve operates i: 
tures from —65 ti 
signed to handle a 


s monitored bv the 


ambient teinpera- 
I60F and is de- 
ety of 11 


pressures of 200 psi. nominal, 800 psi. 
burst pressure. 

Variations are available to handle flow 
rates of 25 gpm. at higher operating 


De-Icing Tester 

Air transformer, developed to check 
the de-icing heater on the Canadair 
CL-44 transport aircraft, has no mov- 
ing parts and provides 300 lb. min. of 
air at -10 in. water pressure and 10-1 5F 
above ambient temperature, the manu- 
facturer says. 


Manufacturer says the pump will 
deliver approximately 10 gpm. at 6,000 
rpm. and 3,000 psi., with maximum dis- 
placement of 0.38 eu. in. per revolu- 
tion. The single-stage, cam-actuated 
unit has a pressure compensator valve 
to regulate volume according to system 
demand to meet pre-determined pres- 
sure requirements. 

The unit weighs 63 lb. and offers fast 
response and high power-to-weight 
ratio, the manufacturer claims. 

Kellogg Division, American Brake 
Shoe Co., 3151 W. 5th St., Oxnard, 
Calif. 


mounted gas turbine compressor for 
power source. Compressor bleed air is 
transformed with two jet pumps and a 
heat exchanger. The manufacturer 
claims that the unit also is suited to 
ground heating and pressure tests in 
Boeing 707 and Douglas DC-8 jet trans- 
ports. 

Tylan Corp., Torrance, Calif. 


Airborne Hydraulic Pump 

New AP2V Scries pump incorpo- 
rates a basic variable volume feature for 
application to aircraft, missile, fluid 
power and ground support equipment. 



ENGINEERS: 

WOULD YOU LIKE TO 
MAKE VITAL CONTRIBUTIONS TO 
AMERICA'S SPACE PROGRAM? 

The Space and Information Sys- 
tems Division of North American 
Aviation has several immediate 
openings for Engineers experi- 
enced in all phases of : 

FLIGHT TEST 

ELECTRONIC DATA SYSTEMS 
RELIABILITY 

These career positions enable the 
engineer to make significant con- 

MANNEO LUNAR SPACECRAFT 
ADVANCED BOOSTER SYSTEMS 
WEAPON SYSTEMS 
RECOVERY SYSTEMS 

The man whose experience quali- 
fies him to assume the responsibil- 
ities in one of these areas will 
report to Mr. A. Scott Crossfield, 
Director of Quality Assurance, or 
Mr. James L. Pearce, Director of 
Space & Missiles Systems Test. 

We invite you to inquire further 
by sending your resume to: 

Mr. A. D. Cunningham, 
Employment Services, 
Space and Information 
Systems Division, 

12214 Lakewood Blvd., 
Downey, California 



SPACE AND INFORMATION 
SYSTEMS DIVISION _A 

North American Aviation ABa 
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COBPOB4r/0/M 


IVfCDON/VEtt 


LET'S 


■ 


EP> 


UMES 


THE FUTURE IS AT 

MCDOIVIS/ELL 

WHERE ENGINEERING 

CONCEPTS ARE M0VIN6... 
...Men into Space 
...Aircraft to New Records 
...Design Beyond the 

State of the Art 


Please complete this form and forward to: Mr. D. F. Waters, Professional Placement, Dept. 62, McDonnell 
Aircraft, St. Louis 66, Missouri. This is not an application for employment. Your qualifications will be 
reviewed by our placement staff and you will be advised of positions at McDonnell for which you qualify. 
You may then make application if you wish. All replies confidential. 


Name Home Address 

City & State Phone Age 


Secondary Experience. 


Number 

Number 


of Years 

of Years 



MCDONNELL AIRCRAFT 




Attitude Control Regulator 

Single-stage nitrogen regulator for at- 
titude control systems has inlet pressure 
of 5,000 psi. and outlet pressure of 55 
plus 1 psi., including lock-up, the manu- 
facturer reports. 

Regulator maintains system fluid flow 
at S5 cfm. with a leakage of less than 1 
cc./hr. Unit weighs 28 oz. 

Department CC-8, Carleton Controls 
Corp., East Aurora, N. Y. 


that’s the word at Thiokol . . . 

. . . that's the promise for YOU 

The mightiest solid propellant motor that has been flight- 
tested. the largest solid propellant engine now in 
production, has been created by the engineering and 
scientific team at Thiokol Chemical Corporation. It is 
the first-stage Air Force MINUTEMAN ICBM which has 
a record of nine successful firings in nine tests . . . 
convincing Solid Reliability. 

This is the Solid Reliability you'll find at Thiokol ... the 
sturdy foundation on which you can build a solid 
professional career. 

The conquest of space and the quest of bigger and 
more powerful missiles point to new emphasis on solid 
propellants and Thiokol. 

If you can qualify. we invite you to join the team that 
has pioneered and set the pace in the solid propulsion 
field . . . THINK THIOKOL. 

why Thiokol? 





Missile Squib 

Low-voltage device was developed for 
use in rocket motor ignition and pres- 

The squib meets all Atlantic Missile 
Range safety requirements for missile 
ordnance components, the manufacturer 
says. Accidental application of one am- 
pere or one watt from circuit pickup 
or electromagnetic sources will not fire 
the squib or degrade the squib’s per- 

Sunnyvale Branch, Librascopc Divi- 
sion. General Precision. Inc., 670 
Arques Ave., Sunnyvale, Calif. 



Electric Vaporizer 

New device was developed to vapor- 
ize any liquefied gas, can be connected 
to any commercial or industrial power 
source without intermediate transfer or 
switching equipment, and ranges in 
size from portable models (5,000 cu. ft. 
of gas per hour) to large units (more 
than 200,000 cu. ft./hr.). 

Manufacturer says the vaporizer pro- 
vides instantaneous response, with no 
heat-up time or secondary heat transfer 
fluid required. Over-all heat transfer 
coefficient is reportedly 1,000 btu./hr./ 
sq. ft./deg. F. Device also eliminates 
external tube scaling and provides mini- 
mum pressure drop, maximum thermal 
efficiency and minimum space require- 
ments, the manufacturer reports. 

Cal-Val Research and Development 
Corp., 19907 Ventura Blvd., Wood- 
land Hills, Calif. 



To find out what Thiokol has to offer you, please send 
resume with salary requirements to Mr. Noel Murray, 
Supervisor of Employment, Dept. 324-5 


TA/oAoe 

CHEMICAL CORPORATION • WASATCH DIVISION 
120 South Main Street . Brigham City, Utah 
An equal opportunity employer 
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ENGINEERS GAIN A NEW PERSPECTIVE AT AC 
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GENERAL 0 ELECTRIC 



ELECTRONIC 
„ ENGINEERS 
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General Dynamics Pomona is 
the nation's leading Develop- 
ment & Production facility for 
tactical missiles and weapon 
systems— Prime Contractor for 
Mauler, Redeye, Advanced 
Terrier & Tartar Missiles and 
other classified projects & 
studies. 


GUIDANCE SYSTEM 
DESIGN 



GENERAL 

DYNAMICS 

POMONA 


EMPLOYMENT OPPORTUNITIES 










Communications 

Systems Scientists For Advanced Programs 

Staff level openings in Orlando, Florida, are available for outstand- 
ing technical contributors in communications systems technology. 

Assignments require communications systems engineers who 
are experienced in circuit design and analysis, information theory, 
or probability theory. Applications include airborne and ground 
digital data transmission, analog and digital computer systems, 
pulsed RF/IF amplifiers, and command and control display 
systems. 

Our “ Universal ” 
approach to QC 
means much 
Broader Technical 
and Managerial 
Responsibilities for 

EVALUATION 

ENGINEERS 

IUsSiii 
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PITTSBURGH, 22 J. Williams, 4 Gatewoy Center EXpress 1-1314 
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IBM asks basic questions in communications 


What just happened “everywhere?” 



’s information can disrupt today’s 
r decisions. To tell what is happen 
hat effect it is having . . . and what 
it it, IBM is designing tele-process 
h process distant data as it is de 
:cms link the many branches of i 


Vhal is going to happen next? To further the develop- 
lent of operational control systems which require 
ommunications, ibm is investigating new techniques 
1 the fields of microwaves, lasers, fiber optics and 
roelec tries. 

ucally self-modulated 
<vith the processing of 




systems engineers analyse the 
: of the data which will be com- 
ighout the network. They study 
organization to determine the 
quirements and tolerance for 
d other information, they can 
ithematically . Testing the math- 
digital computer will indicate 
if terminals, communications link- 
is control devices, central process- 
is needed to provide optimum 



: of nuclear attacks. Out of their r< 
may come advanced control systems to work in con- 
nection with communications linkages of tomorrow. 
If you have been searching for an opportunity to make 
important contributions in control or data processing 
systems using advanced communications techniques, or 
any of the other fields in which ibm scientists and engi- 
neers are finding answers to basic questions, please con- 
tact us. ibm is an Equal Opportunity Employer. Write 
to: Manager of Professional Employment, ibm Corp., 
Dept. 524 R2, 590 Madison Avenue, New York 22, N. Y. 
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REPUBLIC 

missile and space applications^. . . penetration systems . . . stellar 


. 


now at the Bedford R&D Lab as a result of expansion in long- 
range programs. 

Radar Digital Data Processing Product Design Engineering 

Bandwidth Compression for (Senior Level Openings) 

Digital TV Aerodynamics 

Pattern Recognition and Advanced circuit Design Engineering 
Digital Techniques T •« 

Test Equipment Design iransmitter 

Heat Transfer Microwave Engineering 


WANTED: 
RUSSIAN-ENGLISH 
TECHNICAL TRANSLATORS 

“■'i&'SSEf 1 ' 

Space Technology (Weapons Systems Requirements) 

Control Systems Reliability Engineering 

If you would enjoy working with experienced pioneers and in- 
novators — whose successes already include the HAWK and 
SPARROW Missile Systems, breakthroughs in decoy sorting radar 
techniques and AICBM and tactical ballistic missile defenses, please 
send your resume or phone collect to Mr. William O'Melia, 
CRestview 4-7100, Ext. 2138, Raytheon Company, Missile & Space 
Division, Bedford, Massachusetts (suburban Boston). 



Will Have Special Value . . . 

-^RAYTHEONJ 
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An Equal Opportunity Employer 
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Structures 



STRUCTURAL DESIGN 


METHODS 

For Re-entry, Orbit and Space 

STRUCTURAL LOADS 



STRUCTURAL ANALYSIS 

With the Added Dimensions of 
TIME AND TEMPERATURE 

STRUCTURAL TESTING 



LID MECHANICS 

?u:r 5 as 



Ay e o 

\ Row chi Ajwtrd ffeit/cpevaf \ 

?01 Lowell St., Wilmington, Mass. 


GARRETT-AIRESEARCH 


has immediate openings 
for work on 


SPACE 
ENVIRONMENTAL 
SYSTEMS 


For major programs now under way, including project Apollo 
environmental system, AiResearch immediately needs pre- 
liminary design, creative board-type designers and hardware 
development engineers at all levels, with backgrounds in the 
following disciplines: 


Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


Here is an opportunity to participate in a major expansion 
of a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B. S. and up. 
Garrett is an “equal opportunity” employer. 


Please send complete resume to Mr. Tom Watson, Dept. 2 



AIRESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, California 
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LETTERS 


Sound Abatement 

The “Noise Versus Safety" editorial in 
the Apr. 16 edition of Aviation Week 
I p. ’1) and the first installment of David 
11. Ilolfnian's two-part scries on the jet 
age sound abatement problem (p. 36) are 
both thought provoking and highly in- 

Aftcr examining both articles carefully. 
I am compelled to state that the problems 
outlined arc not common to the sound 
abatement effort at Los Angeles Interna- 
tional Airport (LAX). 

At the inception of our sound abatement 
program at LAX almost three years ago. it 
was firmly established that no sound re- 
duction procedures would be established 
that might in any way compromise flight 
safety. There has been no deviation from 
this policy. 

In this connection, the regional office of 
the FAA, the air carriers based at LAX and 
the L. A. Department of Airports have 
cooperated 100%. and I'm sure that LAX- 
based jet pilots will agree with this state- 
ment. Some minor attempts were made to 
establish power cutback techniques on take- 
off. hut this effort was resisted with total 
success in the interest of safety. 

At least nine sound abatement steps — 
some major, some minor — have been taken 
it LAX in an effort to reduce jet noise in 
the air and on the ground. The major 
breakthrough that would make LAX the 
totally quiet airport has not been accom- 
plished, but the Sound Abatement Com- 
mittee has been successful in making a 
substantial contribution toward the reduc- 
tion of aircraft noise. 

One of the highlights of my experience 
in this sometimes vexing field of sound 
abatement has been the cooperation ex- 
tended the program by LAX-based jet pilots 
and those who fly for foreign carriers. This 
has been accomplished by realizing that the 
jet pilot's first and prime responsibility is 
the safety of his flight. His cockpit judg- 
ment is fully respected and it is never sug- 
gested to him that he must operate his air- 

training. 

I have little patience svith those who are 
prone to criticize jet pilots in sound abate- 
ment matters. Until the scientific com- 
munity tackles the job of reducing or elimi- 
nating noise at its source — if this be pos- 
sible — I would suggest the critics should 
attempt to better understand the pilot's re- 
sponsibility and seek out his cooperation. 

Tom Toweiis, Director 
L. A. Sound Abatement 
Coordinating Committee 

Regarding your Apr. 16 article “Noise Re- 
turns as Major Airline Problem” (p. 36), 
and your editorial (p. 21): 

Since 1957 I have endeavored to interest 
the industry as well as the Air Force in the 
idea of a mobile ground launcher and re- 
triever which would enhance safety by 
500%, increase payload, and also reduce 
noise of strained takeoffs. 

This electrically powered launcher would 


Inters to the Editor . Anatton Week. 
330 IF. 42nd Sr.. /Vein York 36. A. V. 
Try- lo keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will he withheld on request. 

place an aircraft in the air at a speed ap- 
proaching that of cruise, thus avoiding the 
narrow margin of safety inherent in the 
jet's low speed/low thrust characteristic. 

There arc a multitude of approaches to 
this launcher design — one of which would 
eliminate the failure prone, payload robbing 
landing gear. 

1 invite anyone to take a crack at this 
approach — -without obligation. Details will 
be gladly supplied to qualified persons on 
request. Perhaps they’ll has-e more success 
in promoting the revolutionary concept of 
removing archaic wheels from aircraft; other- 
wise I fear we'll be carry ing landing gear into 

^ Fred J. Bi.ackstose 

General Dynamics/ Astronautics 
Plattsburgh. N. Y. 

Qualifications Differ 

The letter by Mr. R. A. Brown, president 
of the Flight Engineers' International Assn., 
in the Mar. 5 issue (p. 102) is long over- 
due. Flow it can be acceptable to the Fed 
eral Aviation Agency for two or more air 
carriers to operate almost identical jet trans- 
ports over the same air routes, and yet differ 
by weeks and montlis the qualifications for 
flight engineer training programs, is beyond 
my understanding. Burdens imposed upon 
the individual flight engineer by these train- 
ing cutbacks has-e resulted in many of these 
men obtaining training at their own time 
and expense in order that they may main- 
tain their technical proficiency. 

Those air carriers ss-ho emphasize the use 
of flight engineers as in-flight technicians 
and supply them with near adequate train- 
ing realize millions of dollars in savings each 
year as a result of reduced maintenance costs. 
Proper emphasis on flight engineer training 
could increase this amount many times over. 
It is almost fundamental that good in-flight 
trouble analysis together with well coordi- 
nated maintenance engineering produces the 
most effective means to obtain the best air- 
craft operating efficiency. To reduce the 
proficiency level of cither of these groups 
can only invite a deterioration of air safety- 
standards. 

Since the certification of the first jet 
transport, manufacturer engineering staffs 
and flight test pilots have recommended a 
greater technical use of the flight engineer 
station. Almost every service engineer, rep- 
resenting manufacturers of aircraft systems 
and units used on the jet transport, stress 
the importance of flight engineer reports 
and personal contact as one of the best 
means of determining the performance fac- 
tor of their product. These men have often 
compared the relative technical ability of 


one air carrier flight engineer group versus 
another, which can be traced back to their 
training and background experience. In 
spite of these endorsements, pressure from 
the Air Line Pilots Assn., plus the adamant 
position taken by the Air Transport Assn., 
to eliminate any controls imposed bv federal 
government agencies prevents a decisive 
position to be taken by the Federal Aviation 
Agency to correct this malpractice on the 

The Flight Engineers’ International Assn, 
maintains one of the most complete files of 
malfunction reports and general safety data 
to be found in the industry. It continuously 
lends its assistance to technical organiza- 
tions to further constructive air safety pro- 
grams. Yet, due to self seeking groups, the 
flight engineering craft is being minimized 
\\-henever possible. An investigation into this 
matter by professional engineers, whereby 
lawyers, labor arbiters, and bureaucrats arc 
sidelined, is most needed. The jet transport 
represents a high form of technical com- 
plexity. and y-et training policies by some air 
carriers are determined by short sighted 
people who believe that in-flight malfunc- 
tions and mechanical emergencies follow a 
pattern that can be taught by rote and cad- 

Frank H. Hepp 
Flight Engineer 
West Islip, N. Y. 

Avionics Automation 

I read your article “Microelectronics 
Causes Avionics Turmoil" in Aviation 
Week (Mar. 19, p. 55) and I would like 
to congratulate you on the analysis of the 
overall market situation. 

The nay the picture was presented will, 
I think, be of especial help to systems manu- 
facturers who are planning on their own in- 
tegrated circuit capability. The difficulties 
they will face, and which have not been 
overcome by many competent semiconduc- 
tor companies, were very fairly presented. 

Your view that the real battleground be- 
tween integrated circuits and discrete com- 
ponents may be the analog field w-as well 
iaken, I think. This is the most difficult one 
for the integrated circuit manufacturer and 
demands not only very tight process control 
but a fast turn around time to give custom 

My one quibble is with your statement 
that costs will be most effectively cut by 
companies best able to automate. It has 
been my experience that automation is ex- 
tremely costly, and the companies that have 
automated to any degree have since regretted 
it. 

The process lends itself best to batch 
handling in areas where automation is 
scarcely conceivable, e.g., in the diffusion 
and masking operations, and all attempts to 
automate the assembly have shown that 
hand assembly is, in fact, very cheap and 

B. David James 
P resident 
Signetics Corp. 
Sunnyvale, Calif. 
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PRECISION COMPUTING RESOLVERS 


Cascaded Resolver Systems 


SIZE 8 FEEDBACK WINDING RESOLVERS 


These resolvers are designed for 
use with transistonzed "booster" 
amplifiers in cascaded chains. 

Chains of precision size 8, wind- 
ing compensated resolvers accu- 
rately solve the trigonometry of 
coordinate translation, rotation and 
conversion. 

A chain of five resolvers is typi- 
cally employed to solve lor an un- 
known side and angle of oblique 
spherical triangles. 

Individual resolvers exhibit func- 
tional errors of less than 0.1% 


and axis perpendicularity errors ol and the transformation ratio 
±5' max. In combination with the 1.0000 ±.0005. The residual m 
CPPC RES0LVERAMP, the closed voltage is 1 mv/v max. over 
loop phase shift is 0.00" ±0.01’ range ol 10V, 400 ~. 





shift (rotor primary) 
1.9*; Zso 
990 + j 13500; Zro 
(nom.) 1150 + 
{13500. 


SIZE 11 RESOLVER TRIMMED FOR 
ZERO PHASE SHIFT CONTAINS ALL 
COMPENSATION IN 2'A" LENGTH 


The YZC-ll-E-1 precision 
computing resolver has been 
developed for use in a cas- 
caded, amplifierless resolver 
system at 900 ~. 

These units have been 
trimmed to provide zero phase 
shift and compensated for 
transformation ratio stability, 
under temperature, when 

impedance. 

Accuracy: Functional error 
.1% or less; winding perp. 
±5'. Electrical characteris- 
tics: Input voltage (stator) 
40v900 ~; output voltage 
(rotor) 33.2v; phase shift 0; 
max. null voltage 1 mv/v. 

Also ready for delivery is 
ait equivalent, compatible 
pancake resolver. By its use, 
differential information from 
an inertial platform may be 
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IFTON PRECISION PRODUCTS CO., INC. 

N HEIGHTS. PENNSYLVANIA 
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“Tail pipe" for a 5,500° exhaust 


Avco fired white-hot gases through this test nozzle for 24 
seconds at a pressure of 650 psi to prove: first, that its 
newX2006 ablative nozzle could withstand the intense 
heatof "supersolid” rocket combustion; second, that the 
performance of full-scale nozzles for the solid boosters 
proposed for Titan III and Nova rocket systems could be 
predicted from subscale nozzle tests. The X2006 test, con- 
ducted by United Technology Corporation, was an unqual- 
ified success. Results showthat the ablative nozzle, scaled 


up to Titan III specifications, would perform with less than 
one percent Isp loss. Avco engineers also puttheAvcomet 
heat sink material through rigorous tests. Nozzle firing at 
780 psi pressure for 124 seconds demonstrated Avcomet's 
suitability for present-day and advanced propellant sys- 
tems. The success of these tests, plus broad experience 
with similar requirements of ICBM re-entry vehicles, es- 
tablishes Avco’s complete nozzle capability. . .from high- 
temperature material research to actual production. 


Avco 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . REGARDLESS 
OF RACE, CREED. COLOR OR NATIONAL ORIGIN . . . WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 



